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Dynamo Progress. 

Describing some of the dynamos exhibited 
it Paris, our esteemed contemporary, Lon- 
lon Hlectrical Review, says : 

‘The dynamos exhibited by Mons. Joseph 
Jaspar, of Liege, next claim our attention. 
['wo types. are shown, having respectfully 
four and two poles, as illustrated in Figs. 1 
ind 2. . The machine, Fig. 1, gives at a 
speed of 700 revolutions per minute a cur- 
rent of 230 amperes at a difference of poten- 
tials of 70 volts. It is compound wound 
v supply current simultaneously for incan- 
lescent lamps and arc lamps in parallel 
The octagonal yoke ring and radial magnets 
ire of cast iron, all being in one piece. Thx 
irmature ring is made of iron wire, and has 
i. diameter outside of 376 -mm. witb an in- 
terior opening of 270 mm. Its length is 360 
mm., and it is wound with 135 Ibs. of in- 
sulated copper wire 4.2 mm. diameter, two 
wires being wound in parallel and the coils 
coupled up to a 120-part commutator. The 
current is collected by four sets of brushes. 
The resistance of the armature is .0085~ hot. 
The cast iron magnets weigh 1,6461bs. They 
have on their coils 93 Ibs. of series wire five 
mm. diameter coupled eight wires in parallel, 
and.830 Ibs. of shunt wire 8.1 mm. diameter. 
The series coils have a resistance hot of 
.0032 ohm; and the shunt coils a resistance 
hot of 5.75 obms. The total weight of 


copper, as above, is 558 Ibs . the total weight 
of the machine being 4.092 Ibs. Its elec- 
trical efficiency is 92 per cent., the resis- 


tances being taken when the machine has 
attained its working temperature, 

‘The dynamo, Fig.2, of the two-pole type, 
has also its magnets constructed of cast iron. 
This configuration is doubtless familiar to 
our readers, and the machine, though sub- 
stantially made and a good specimen of its 
class, calls for no special description. 

‘* Another exhibitor from Liege is Mons. H. 
Pieper. At his stand we noticed a dynamo 
of the single horse-shoe inverted form, with 
a Gramme wound armature. A sketch of 
the field magnets of this machine is given in 
Fig. 3, and it will be observed that the 
limbs, which are of circular section, spread 
out at the base instead of standing up parallel 
to each other. It is probable that the object 
in adopting this design is to insure that the 
lines of the field divide more equally between 
the two halves of the ring armature than 
they do when the magnet limbs stand parallel 
to each other. By its adoption the magnetic 
circuit is somewhat lengthened, though not 
to the extent. observable in machines in 
which the magnet limbs lie in line opposite 
each other, and are connected with a split 
yoke, as in Fig. 4 of our first article (page 
37). In these latter we have a perfectly 
symmetrical field, but with a long magnetic 
circuit and a necessarily heavy yoke. The 
present type may, therefore, be regarded as 
a compromise in which the induction circuit 
is not so long nor the frame so heavy, but 
where, on the other hand, the field is less 
symmetrical, though more symmetrical than 
in machines of the single magnet type, with 
a still shorter circuit and less weighty mag- 
nets. / 

** Several machines of the four-pole disc 
type, designed by Mons. Julien Dulait, are 
exhibited by, the Compagnie Electricité- 


Hydraulique, of’Charleroy, Belgium. These 





closely resemble the Victoria machine, as 
made some years ago, with narrow. pole 
pieces. The commutator segments are cross 
connected, and the current collected by two 
brushes 90° apart. Some of these machines 
are combined with vertical steam engines, 
being mounted ona platform above the 
flywheel and driven by a short belt which 
passes over guide pulleys, placed on each 
side of the machine pulley.” 
——__ es» eo 
An English Electric Road. 

An electric railway is now running in Eng- 
land in the southern coast, in which the 
supply system is quite different from an 
electric railroad in this country. About a 
foot and a half from the car on the side 
of the track, a flat rail runs, this rail 
being raised on posts of a foot in 
height, the current travels on this rail 


Fie. 2. 
ANOTHER FoRM OF THE JASPER MACHINE. 


being connected with the car mechanism by 


a rod containing a wire. 


part of the system is in the crossing of | Phi 
the rail ceases abruptly on one | railway enterprises, has transferred to the 


streets, 





peculiar pars America, 
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Electricity on the St. Lawrence. 

A novel use of the electric light is made 
on the St. Lawrence River, near the Thou- 
sand Island resorts. The steamer “St. 
Lawrence” has a dynamo on board and one 
of the lights which it supplies with current 
is placed at the end of a yard arm in front 
of a powerful reflector. As the boat threads 
her way among the islands at night, the 
brilliant light is thrown down upon them, 












Fie. 3.—SEcTION oF PIEPER MACHINE. 


and their wonderful beauty, height- 
ened and idealized, is revealed with 
startling distinctness. Another appli- 
cation of the search light, which can 
never be forgotten by those who have 
witnessed it, is that effected on the 
Mississippi steamboats on their night 
trips. A solid looking beam of elec- 
tric light is projected far ahead, first 
on one bank and then on the other, 
and regularly feels the way for the 
boat’s advance like a gigantic finger, 


* * It is stated that the Electric Car Com- 
composed largely of 
elphia capitalists associated with stréet 





side of the road and the car, propelled | Thomson-Houston Company all its rights, 
by its momentum, plys across the road | title and interest to electric car propulsion 
where the connecting rod catches on to! by either the overhead or underground wires, 





Fie. 1.—Tue Jasper Dynamo. 


the rail once more. A wire 
road’from one end of the 
other side of the road and 
‘These cars often travel at 
per hour. The electricity used is 

by a water wheel at one.end of the route. 


the current. 





under the | and will hereafter work in harmony with the 
rail to the fe a a te nn Company. The contract 
carries with it the 

rate of 20-miles | Houston Company o 
generated | tions of Rudol oh M. iienter, Condict. and 
others controlled by the Electric Car Co, | 


ment to the Thomson- 
of the patents and inven- 








The Birmingham, | Rng, Exhibition. 


A GREAT SHOWING OF THE ELECTRICAL 
WORK OF ENGLAND. 


A NUMBER OF AMERICAN COMPANIES 8TRONG- 
LY REPRESENTED. 


A COMPLETE DESCRIPTION BY OUR REGULAR 
EUROPEAN CORRESPONDENT. - 





There is no doubt now of the success of 
the Birmingham International; Industrial 
and Electrical Exhibition, which was opened 
to the public at Bingley Hall, Broad street, 
on the ist August ‘by Lady Randolph 
Churchill, who owes her popularity not 
merely to the high talents of her very dis 
tinguished husband, but who has obtained 
for herself a high place in the hearts of the 
people by her own good gifts of courtesy 
and general kindliness. In choosing Lady 
Randolph to declare the Exhibition open, a 
decided compliment has been paid to the 
country to which she owes her birth, but to 
which, at the same time, it is freely admitted 
electrical science owes more than to any 
other for fruitfulness in inventions and in 
designs. . 

The Exhibition owes its origin to Messrs. 
Fowler and Lancaster, the well-known ‘eélec- 
trical engineers of Albert Work®- Birming- 
ham, who, recognizing how difficult a 
matter it is to take up with anything new 
and the principles of which they do not 
quite understand, were led to consider the 
best means to bring prominently before the 
people of Birmingham, and its district, 
the decided advantages electricity possesses, 
its possibilities by showing what has been 
done elsewhere, and the rich probabilities 
of obtaining similar beneficial results for 
themselves, and to their thought on the 
subject and their deliberations with other 
electricians, the present Exhibition acknowl- 
edges its birth. 

It must not however be supposed that 
Birmingham has up to the present shown 
nothing of the advantages of electricity, for 
as a fact, together with Sheffield, this town 
has been the chief center of electro-plating 
and electro-metallurgy, both of which de- 
partments of the science have obtained that 
popularity which necessarily attaches itself 
to anything which adds to the comfort of our 
feeding. As to electric lighting, however, or 
the use of electricity as a motive power, 
Birmingham has done but little, and it is to be 
hoped that the result of this Exhibition may 
be to stimulate and to urge to the better 
understanding and employment of a science 
which is gradually but by most sure, certain 
and perceptible steps revolutionizing the 
world. 

The building where the Exhibition is held, 
Bingley Hall, is capable of holding from 
20,000 to 25,000 people, and while there are 
the usual stalls and exhibits one finds that 
much has been done to amuse as well as to 
instruct the visitors. In the hall itself is a 
large organ, electricity of course being made 
use of as a motor on which there are frequent 
recitals, and there is also a band in attendance 
and ‘concerts every evening. The Winter 
Gardens are laid out with grottoes and 
fountsins, and here one finds certainly not 
the least popular portion of the Exhibition 
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in the refreshment stall. Round the gal- 
lery the gardens runs the ove 
telpher Jine, which has been put 7 by 
the United Eleetrical Engineering Com- 
pany, of Prince’s Mansions, Westminster, 
and which is sure to be one of the chief 
amusements to the multitude. Another 
most popular representation near the main 
entrance is that of a coal mine with m‘ner’s 
cage and all other accessories. This has 
been carried out under the supervision of 
Mr. Foggs, the principal engineer to the 
Earl of Shrewsbury, who has kindly lent 
all the materials. The manner of producing 
the sensation ofan actual descent is most 
ingenious, On entering the cage one goes 
down a short distance, while a Blackman 
air propeller creates a strong upward 
draught, and even though the cage is almost 
stopped, the walls, which are painted, bein 
drawn up, the impression conveyed is one 0 
continued and rapid descent, and when one 
has to alight it is difficult to believe you are 
notin the bowels of the earth. The illusion 
is completed when everything is found ar- 
ranged at the bottom exactly as would be the 
case ina real mine. The cage is worked by 
one of Crompton’s & Co’s. motors, by worm 
gearing and shafting. 

Another highly popular feature is an Am- 
erican hunting scene, with cardboard ducks, 
rabbits, etc., fixed on endless revolving 
bands, appearing to swim and run in differ- 
ent directions, and makingsplendid moving 
marks. The rollers are worked by a small 
Immisch motor. 

As may be easily understood the bazaar 
element is very strong, but certainly the best 
portion of the Exhibition has been devoted 
to electricity. 

The Executive Council have divided the 
electrical exhibits into three sections, the 
tirst comprising—dynamos, motors, alterna- 
ting current transformers, accumulators, 
primary batteries, arc and incandescent 
lamps, insulated cables and wires, switch- 
boards, meters and measuring instruments, 
automatic apparatus, switches, connectors, 
carbons, electroliers and fittings generally. 

The second section shows electric lighting 
on every known system and also the various 
systems for the transmission of power by 
electricity. 

Section the third has telegraph and tele- 
phone apparatus, phonographs, electric bells 
and clocks, electric welding and smelting, 
electroty ping and deposition, telpherage and 
electric machinery of all kinds. 

For the electric lighting of the building, 

the principal part is done by Messrs. Fowler, 
Lancaster & Co., by means of Thomson- 
Houston dynamos and arc lamps. The 
steam power is supplied to the various en- 
gines by two Lancashire boilers, of Messrs. 
Galloway’s, Limited, which have been erected 
in a shed just outside the engine room. 
The boilers are double flued, 18 feet in 
length, and six feet in diameter, a novelty 
being that the two flues converge and do not 
continue separated to the whole length of 
the boiler. They work up to 300 h. p. ata 
= of 100 Ibs. of steam to the square 
neh. 
* There are five principal engines in a sepa- 
rate large room to the right of the main 
building, three being compound. Messrs. 
Ruston, Proctor & Co., of Lincoln, have a 
compound fixed engine, 30 h. p., and the 
fly-wheel is very heavy, with 120 revolutions 
per minute. Messrs. Robey & Co., of Lin- 
coln, have two engines for exhibition and to 
help in driving the necessary dynamos. 
Both are compound horizontal, but the 
larger is their improved compound fixed 
type, and intended for use where large 
power is required and the space but limited. 
Mr. A. A. Goldston, of Middleborough, 
shows a Robey engine of the high pressure 
high speed type which drives a seven light 
Brush arc dynamo. It is capable of feeding 
25 ordinary arc lamps. Another of the 
principal engines is an Armington & Sims 
high speed engine of 80h. p., which has 
been manufactured by Messrs. Greenwood 
& Battey, of Albion Works, Leeds, and 
which drives two large Thomson-Houston 
dynamos, lighting 35 arc lamps each. 
Messrs. Crossley Bros. (Limited), show one 
of their Otto gas engines, nine h. p., nomi- 
nal and horizontal type, which drives two 
Elwell-Parker dynamos, and which are em- 
ployed to charge a set of accumulators run- 
ning about 140 lights. 

Among the dynamos is a large specimen 
of Messrs. Crompton & Co’s. ‘: Trade,” 
made of cast iron and plated—the brushes 
being of stencil copper. It is compound 
wound, and gives 225 amperes at 110 
volts, with a speed of 550 revolutions. 
Another dynamo is one of Messrs. 
Ernest Scott & Company’s, which has not 
been before exhibited. It is a four-pole ma- 
chine with projecting pieces enclosing a disc 
armature. as in the ‘‘Gilcher” machine, and 
without doubt has its origin in the addition to 
the firm of Messrs. Scott & Company’s of 
Mr. W. C. Mountain, of the Gtlcher Com- 
pany. -It has been constructed for 250 six- 
teen candle-power lamps and runs 65 volts 
for 850 revolutions, giving in presént work- 
ing 180 amperes. It supplies six 3,000 
candle-power arc lamps as well as a five horse- 
power motor, and is run by Leviathan belt- 





ing of Hebbethwaite Brothers, of Hudders- 
field, of which the engineer speaks in the 
“2 highest terms. 

he Thomson-Houston apparatus exhibit 
is shown by Messrs. Laing, Wharton and 
Down, of 82a New Bond street, London, who 
are the sole agents for this country. The 
arc lighting of the Thomson-Houston sys- 
tem was first introduced into England at the 
London Inventions’ Exhibition, 1885, where 
it obtained the only gold medal in its class, 
and it also took the only ,gold medal: for 
electric lighting at Edinburgh Exhibition in 
1886. In 1887 it was chosen for the com- 
plete lighting of. the American Exhibition, 
for the Italian last year and the Spanish Ex- 
hibition now in progress at West Brompton. 

An 18-light dynamo is shown at this ex- 
hibit and there are two more of 35 lamps 
each in operation in the engine room, being 
driven by a high speed engine of Messrs. 
Armington & Sims, and which gives a con- 
stant current of 10 amperes. There is also 
shown a 300-light alternator for incandescent 
lighting, and also a new converter anda low 
tension dynamo capable of supplying 
s venty-five 20 candle-power lamps. 

Messrs. Lawrence, Paris & Scott show two 
compact dynamos, and Messrs, Elwell-Parker 
have also a couple of their widely celebrated 
machines on view and which are driven by 
the Crossley Otto gas engine before referred 
to, and have an output of 3,000 and 5,900 
watts respectively and charge a set of accu- 
mulators running about 150 lights. The 
Anglo-American Brush Electric Light Cor- 
puration (Ld.), London, have a 35 kilo-watt 
Mordey alternator, which is driven by a 
Raworth vertical engine, supplying at 2,000 
volts a transformer circuit of 100 volts with 
alternating current arc lamps taking 11.5 am- 
peres. Here is also a 24 kilo-watt alternator 
and an E2 Victoria dynamo for 400 incandes- 
centlamps. I have spoken before of A. A. 
Goldston’s Brush are lighter, and have only 
now to call brief attention to the dynamos 
of Messrs. Fowler, Lancaster & Co., of 
Birmingham, and of Mr. Napier Prentice of 
Stowmarket. 

It is now necessary to speak of the various 
stalls, and I will tell tirst of one of the largest, 
that of Messrs. Crompton & Uo., Limited, of 
London and Chelmsford. One sees here 
this firm’s new electrical crane, the use of 
which is now being pushed with great energy 
and which has filled a long known want. 
In large timber yards or any trade where 
there is any great risk of fire, the use of 
steam cranes has become almost an impossi- 
bility, and timber has hitherto had to be 
carried by manual labor, and at the very seri- 
ous expense of about 12 per cent. on the vlaue 
of the timber. To obviate these disadvan- 
tages Messrs. Crompton built a few months 
since an electrical crane similar to the one 
shown here for Messrs. Hermann & Co. to 
use in their furniture factory at Dodd 
street, Limehouse, London. It was guaran- 
teed to raise 15 cwt., asa maximum load, orto 
raise 10 cwt., at a speed of 80 ft. per minute, 
travelling at a speed of 80 feetin the same 
interval. It was further specified that the 
gearing should be so arranged that it would 
be impossible to hoist and slue and travel 
and slue simultaneously; but it was not 
necessary to hoist, travel and slue at the 
same time. After several months trial the 
crane has given the highest satisfaction to 
the Messrs. Hermann. In addition to im- 
munity from risk from fire, a most important 
advantage is that it is always ready for 
work, which is not the case with steam 
cranes, for should the latter be required at 
intermittent periods, the fire must either be 
drawn and relighted each time, or the steam 
must be kept up when the crane is not re- 
quired for work, thereby involving much 
additional expense. With the electric crane, 
on the contrary, work can be done at all 
times without special preparations, as the 

enerator is belted to the main engine of the 
actory, and is, therefore, kept running dur- 
ing working hours. The dynamo used by 
Messrs. Hermann supplies also the current 
to some incandescent .lamps.fixed in the 
timber drying store, offices and other parts 
of the works. 

At the Thomson-Houston stall:one has an 
opportunity of seeing an electric welding 
machine to carry out the system introduced 
by Professor Elihu Thomson, and which we 
learn is being very largely used in the 
United States. The machines.are shown in 
operation several times each day. the-process 
being effected by clamping the two pieces of 
metal in«solid copper clamps and then turo- 
ing on the machine through a switch. The 
clamps are then brought together until the 
two pieces of metal to be welded touch, and 
astrong current passing through very quickly 
raises to a white heat, and a screw being 
turned jams the metals together and the cur- 
rent is cut off. When the metal has cooled 
it will be found that a weld has been made 
which is as strong as any other part of the 
bar. At a stall near there is a collection of 
various metals which have been welded in 
the form of rings, tubes, bars, etc. .In re- 


-gard to. electric traction, the company show 


a number. of interesting photographs of some 
of the chief lines operated: by their system, 


notably Dayton, Ohio, and other places in 
America. 





A most interesting‘exhibit to thege who 
claim for Birmingham thatit was the intro- 
ducer of. ; eleétro - plating, is of 
Birmingham ~ Corporation, who. show 
& magneto machine presented to them 
by.the makers, Messrs. Prime & Sons, 
and dated 1844. It was constructed upon 
Faraday’s experiments and was honored by 
a special visit from him ; it is claimed to be 
the forerunner of the present dynamo and 
the first machine ever made for depositing 
gold, silver or copper. 

Messrs. Tullis Company, of Glasgow 
and Birmingham, sbow link wating. and in 
addition to Messrs, Hibbethwaite Brothers, 
to whom attention--has’ previously - been 
called. , Belting.is supplied to thé various 
engines and exhibited by the Rosendale Belt- 
ing Company and by Messrs. Binney & Son, 
of Birmingham. 

Messrs. Coad & Company, of Soho Square, 
London, show domestic and miners’ lamps 
with primary batteries. Thecontact is made 
by compressed air, and in case of accident 
the circuit is broken by the air escaping. 
Messrs. John Davis & Son, of Derby, show 
mining apparatus and other instruments. 
Mr. Julius Sax, of Ridgemont street, W. C., 
has a number of ingenious appliances for fire 
calls, as used by the Metropolitan fire 
brigade, electric clocks, billiard markers, 
etc., and also an electric call for carriages 
and cabs, with ivory indicators showin 
‘* left,” “right,” ‘‘ stop,” etc., to be fitte 
with a call bell close to the driver’s side. 
A fire occurred in the Exhibition last 
week and its prompt extinction was due 
to the quick attention called by Mr. Sase’s 
alarms. Various cables are shown by 
Messrs. Callender, Messrs. Walter T. Glover, 
Henley’s Works Company, and by Messrs. 
Fowler & Co., who show the Yatham high 
insulation cables for which they are the 
agents. Messrs, Appleton, Burbey & 

illiamson have a varied collection of their 
fittings, china switches, lamp holders, etc., 
many of them ornamented in a very hand- 
some manner. This firm manufacture also 
linings for battery boxes of a perfectly acid 
proof material, and which being extremely 
light are most useful for portable ship light- 
ing, launches, tramways and other purposes. 
Messrs. Binswanger & Co.. now better 
known as the General Electric Company of 
London and Manchester, have a stand with 
a number of switches and electric fittings as 
well as arc lamps‘and globes. Sir David 
Solomons exhibits the apparatus he has 
adopted for years for automatically regulat- 
ing accumulators. The apparatus is self 
contained and constructed to regulate 250 to 
to 300 lamps of 16 ¢. p. in a 100 volt circuit. 

The Electrical Power Storage Company, 
Ld., exhibit specimens of secondary batteries 
for central station and general lighting work. 
Messrs. Immisch various electric motors 
for launches, etc. There are good photo- 
graphs of some of their. launches and 
of a new three-wheeled dogcart, the front 
wheel of which is used for steering. One 
of the best exhibits is that of the Edison- 
Swan Company, where one finds incandes- 
cent lamps of all sorts and sizes. The chief 
novelty is a lamp for lanterns, etc., in which 
the filament of a 50 candle-power is curled 
into a flat spiral, and a very compact and 
powerful light produced, The idea, we 
learn, is one of Dr. Fleming’s. Messrs. 
Woodhouse & Rawson, Ld., of Queen Vic- 
toria street, London, havea large number of 
electrical instruments and fittings of every 
description, and among those of old type 
some are historically famous. We believe 
Messrs. Woodhouse & Rawson are contem- 
plating an exhibit of other apparatus also. 

With regard to telephones, the National 
Telephone Company have fitted up a hand- 
somely furnished room as a central exchange. 
with a Tong distance connection to Bradford 
and other.towns, from whence concerts can 
be heard; and which, doubtless, will make 
this exhibit one of the most interesting in 
the building. Messrs. Buller, Jobson ‘& 
Company, of Queen street, London, have an 
exact reproduction-of the structures seen in 
towns, being a telephone wire on the roofs of 
two houses, and fitted with poles and wire 
and covered with insulators. 

The Admirality have lent a Whitehead tor- 

io complete and in section, and specimens 
of their field telegraph instruments. Planet 
Engineering Company show the working 
of their ‘‘ Alpha” arc lamp, Macguaire’s 
patent, in which the mechanism is controlled 
by a small electro-motor. Messrs. Ernest 
Scott & Company have unother exhibit with 
several-launeh engines. and a separator 
where, after being separated by the action of 
revolving magnets, the material drops into 
two separate boxes below. At Messrs. 
Mayfield’s stand is their eight-plate Wims- 
hurst induction machine. Another very use- 
ful machine is shown by Messrs. W. & T. 
Avery & Company in Snelgrove’s patent 
weighing machine, and there is no doubt 
that it will soon come into extensive use, as 
also Snelgrove’s slow striking electric bell, 
for ise in offices and houses, and ‘which is 
immensely. superior. to the ordinary. electric 


‘bell... The Acme. Works Company. show 


several examples of Cockburn’s cut-outs and 
switches.. They have also a small Boyce 
dynamo, which is driven by a Dicks, Kerr 





& a “ Griffin”’gas engine on the 
next stand, and also @ new big tension 
locking switch, making 8 in break. 
Messrs,Ayrton & Perry show ammeters, and 
have also a collection of fancy colored glasses 
suitable for electric light and which is most 
tastefully arranged. Messrs Shippey Bros. 
& Co., limited, show “‘C. & O..” motors at 
work, and will also exhibit the Woodward 
storage battery, for which they_are the 
agents. Messrs. Fowler, Lancastér & Co. 
have a large stand devoted to fittings and 
consisting of electroliers and brackets, china 
switches, roses and lamp sockets, of which 


they have made a specialty. 
D 


e° can see, also, -various processes of 
manufacture; in which the power is supplied 
by electricity. Messrs. Turner & Co., of 
the ‘‘ Globe” pen; Mr. James Upton, of the 
Baskerville Printing Works, who has a 
‘*Fleet” machine, printing 1,800 copies in 
the hour; Mr. A. W. Abrahams, of Edg- 
baston street, Birmingham, who uses a one- 
half h. p. Elwell-Parker motor, and applies 
electricity to the manufacture of his pipes 
and many others. 

Electro-plating and deposition is shown by 
Messrs. W. Canning & Co., of Great Hamp- 
ton street, with Hemming’s dynamo. Messrs. 
Hartler & Co., of St. Paul’s square, and 
Messrs. Cruikshank & Co., of Camden street 
all of whom are Birmingham firms. 

Of exhibits not electrical and which, 
as the electrical exhibits are scattered 
through the buildings and in many ca 
ses most difficult to discover, one can 
not help noticing in passing, mention’ 
may be made of the Lucigen light for use’ 
in night work contracts and from ordinary) 
oil ; the Automatic Standard Screw Co., of 
Halifax,who have many handsome examples 
of machine screw cutting for binding posts, 


etc.; Messrs. M. Turnor & Co., who show 
the manufacture of their globe pointed pens. 
and Messrs. George Richards & Co., Broad 


heath, Manchester, who have foot power 
stamping machines and also T-shaped head 
pulleys, which, being riveted across inner 
face of the rim. give a large surface for th« 
transmission of driving power to the center. 
In concluding this article I have to men 
tion another stall, No. 129, which has been 
taken by Hlectrical Plant. the popular elec 
trical monthly issued by Messrs. Wheatley, 
Kirk, Price & Goulty, of 52 Queen Vic 
toria street, London, where visitors and ex- 
hibitors are sure of a courteous and a kindly 
reception, and a helping hand in any diffi 
culty. To their Mr. F. B. Lea, in particular, 
I am greatly beholden, and would take this 
opportunity of thanking him and through 
him the firm he so ably represents. The 
special exhibition supplements which Zlec- 
trical Plant are issuing, and the first of 
which is now before me. is well worthy of 
praise and will form a pleasant and most 
useful memento to all concerned with the 
Birmingham Industrial and Electrical Exhi- 
bition of 1889. C. Fr. 
Birmingham, Eng., Aug. 21, 1889. 





Submarine Torpedo Boats. 

A French contemporary says, referring to 
the new submarine torpedo boat: ‘‘ It is not 
of today that search is made, a little in 
every country, for the solution of a problem 
which seems now as impossible to solve as 
that of the steering of balloons ; it is of the 
submarine boats that I wish tospeak. M. 
Goubet has just concluded a long series of 
experiments with a submarine boat of his 
invention. This boat has been spoken of 
fora long time. The numerous preceding 
abortive attempts had put people on thei: 
guard against submarine vessels. Success- 
ful attempts were valueless against this stat: 
of mind, until it became necessary to recog- 
nize the fact that a solution of the problem 
had been found when the ‘ Goubet,’ that is 
the name of the vessel, had remained eight 
hours submerged with two men on board. 
who smoked, ate, and played at cards with 
out the slightest inconvenience. How is 
this vessel constructed which so well merits 
its name of fish-boat? This secret, like 
others relating to national defence, is wel! 
kept. But whatever the mechanism and 
the system which works the ‘ Goubet,’ the 
experiments which are being continued at 
Cherbourg prove that it is efficacious. The 
naval authorities have not such a tender 
feeling for inventors in general that it would 
have consented, if the invention had not ap- 
peared really practica] and capable of ren- 
dering real service, to place at M. Goubet’s 
disposal a basin at the port of Cherbourg, 
and also officers and sailors. The new boat 
was able, during the course of the — 
ments, to sink at command to variable 
depths, and to maintain a perfect equili- 

um. The sinking of the “Goubet’ was 
brought about with the greatest regularity, 
without oscillation or shock, quickly or 
slowly, according to the orders transmitted 


‘th the telephone wire which communi- 


cated between the’ submarine: boat and the 
pontoon.- - At the different aes the 
‘Goubet’ was manceuvred at will, and be- 
haved as much like a fish as possible.” 


Bi) 
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The Rochester and Charlotte Electric 
Railway. 


The Rochester Electric Railway was 
opened for travel July 3d. The road extends 
from the Lake Avenue terminus of the 
Rochester City and Brighton Street Railway 
to Ontario Beach at Charlotte, N.Y., a dis- 

ince of 4.7 miles, double track with the 
exception of three pieces aggregating’5,800 
feet. The read-bed is substantially con- 
structed, 45 pound steel rails being used ard 
ties laid 15 inches bet ween centers. 

The. maximum grade is four per cent., 

1aximum curvature 20 degrees. ‘The track 
crosses the Charlotte branch of the N. Y. C. 
H. R. R. R. overhead on an iron truss 
ridge of 81.5 feet span, and crosses the R., 
WW. & O. R. R. ona plate girder truss of 58 
eet span. The rail joints are connected 
ith copper wire riveted to the rails and 

)idered to the track wire extending the 
ntire length of the road, thus ensuring a 

,orough and complete electrical connection 
yr the return current, in addition to the 
\ils, reducing the resistance toa mipimum. 

The overhead construction consists of No. 

hard-drawn copper wire hung by insulators 
rom iron arms six feet in length, supported 
rom cast iron brackets attached to poles 
etween the tracks at intervals of 125 feet. 

The equipment, furnished by the John 





A New Pocket Galvanometer. 

Mr. Chas. Plumb, of Buffalo, is the in- 
ventor of a pocket galvanometer, which we 
illustrate in the Review this week. This 
was first made by Mr. Plumb in November, 
1887, and he has been using it with great 
success ever since. The outside dimensions 
of the case are as follows: 134 inches in di- 





New Pocket GALVANOMETER. 


ameter, and 5g inches thick. The case is 
in the form of a watch, and upon pressing 
the knob the cover springs open, similar to 
that of a hunting case watch. When the 
case is closed the needle is raised off of the 








Chicago, Ill.—Railway Automatic Danger 
Signal Company, Chicago ; to manufacture 
automatic danger signals for railways ; capi- 
tal, $150,000; incorporators, James W. 
Steele, Nelson C. Gridley and Daniel H. 
Fletcher. 

Ottawa, Ont.—Letters patent of incorpora- 
tion have been issued to Thos. McDonald, 
Toronto; John T. Hagar, Jas. T. McCall, 
Montreal; Robert Schott, Sheffield, Eng., 
and Richard Wilton, Montreal, under the 
name of the ‘‘ Canada Galvanizing and Steel 
Roofing Company. with $50,000 capital, in 
shares of $100 each. 

Rockford, I1l.—The Rockford Electric 
Manufacturing Company, of Rockford ; for 
manufacturing and selling electrical and 
other machinery, apparatus and appliances, 
and furnishing electricity for all purposes ; 
capital stock, $50,000; incorporators, 
George A. Mayo, C. F. Warner, H. W. 
Price, and Peter Sames. 

Kansas City, Mo.—The Gate City Electric 
Company. The object of the association is 
the manufacture and sale of electrical ap- 
paratus and supplies. The capital stock is 
$10,000, half of which is paid up, divided 
into 100 shares of the par value of $100 each, 
of which John W. Mason holds 98 shares, 
and Ward L. Gallagher and Thomas R. 
Cone one share each. 


ROCHESTER AND CHARLOTTE ELECTRICAL RAILWAY. 


‘tephenson Company, of New York, consists 
f eight motor cars and eight tow cars, each 
8 feet in length, the motor cars being at- 
iched to Bemis trucks, each truck equipped 
vith two Thomson-Houston motors of 15 
1orse-power each. 

The power station is located near the 
enter of the line and having convenient 
ecess to the N. Y. C. & H. R. R. R. forthe 
lelivery of fuel ; a one story brick building, 
0x83 feet, divided into two rooms for 
oiler and engine and dynamo room. The 
oiler room contains two water tubular 
oilers, 16 feet in length of 150 horse-power 

pacity, each furnished with auxiliary 
sump-feed water heater and Jarvis grate 
ettings.. The engine room contains two 
Woodbury automatic cut-off engines of 125 
ndicated horse-power exch, the pulley 
vheels of which are 80 inches in diameter. 
lo each engine is belted a 80 horse-power 
"homson-Houston railway generator. 

The whole equipment received a thor- 
ugh test July 4th, when over 3,000 persons 
vere carried on four motor cars, each with 
)w car attached, in less than eight hours. 
For the 29 days of July that the road was 
A age 64,312 pueenges were carried. 
For the first ten days of August ngers 
carried numbered 30,351. May coat 

Under arrangements with the Rochester 
Street -Railway, round trip tickets-are-sold 
for 25 cents, -Local fares for Charlotte are 
three; five and ten cents. -The road has 
reduced-travel.on the N.Y. C. & H. R.R: R. 
ind the-R:, W. &-O. R. R- between Roch- 
ester and Charlotte fully one-half, and isthe 
most popular mode of travel between Roch- 
ester and Ontario Beach. 


pivot. There are four holes in the outside 
edge of the case, three of which are insu- 
lated. By placing the wires in the holes, 1 
and 2, a copper band of no appreciable re- 
sistance is placed in circuit ; in 2 and 3,'a 
coil of one ohm is placed ; in 8 and 4, a 50- 
}obm coil is placed in circuit. These coils 
can be arranged to suit. 

Mr. Plumb attended the Niagara Falls 
Electric Light Convention, and showed his 
galvanometer to a number of electrical 
workers, who expressed themselves pleased 
with its simplicity and effectiveness. 

0 = oe —___ 

Kansas City, Mo.— The Southwestern 
Construction Company. The capital stock 
is $25,000 divided into shares of $100 each. 
The incorporators are Joseph P. Chenault, 
William C. Gunn, Livingston E. Davison, 
Louis K. Hyde and Charles H. Hammett. 


New York, N. ¥.— The International 
Graphophone Company, of New York City, 
is incorporated with a capital of $5,000,000. 
The objects of the company are to manufac- 
ture, seil and use all inventions appertaining 
to the recording and reproduction of speech 
and musical or other sounds, to license others 
to do the same, and to acquire American and 
foreign patents for such inventions. The 
company will include the United States and 
all foréigh countries in-their operations, the 
States of New York and Connecticut-being 
principally mentioned, with principal office 





in New York. 


-Benson. 





Wausau, Wis.— The Wausau Electric 
Company ; capita!, $40,000; incorporators, 
J. M. Smith, C. W. Harger, James Mont- 
gomery, W. F. Collins and C. J. Winton. 


Newark, N.J.—The New Jersey Elec- 
trical Conduit Company have recorded ar- 
ticles of incorporation in the County Clerk’s 
office. The incorporators are Elias A. 
Wilkinson, Gottfried Krueger, Cyrus C. 
Currier, P. Stanford Ross, James E. Flem- 
ming, of Newark, and Moses 8. Hegbie, of 
South Orange. The place of business is 
Newark. The capital is $100,000. 


Sioux City, Ia.— Articles of incorporation 
of the Sioux City Electric Railway Company 
have been filed with the Secretary of State ; 
object, the construction and operation of a 
street railway in Sioux City. The capital 
stock is $1,000,000. The directors of the 
company are James E. Booget, John Hor- 
nick, F.C. Hills, Fred. ‘T. Evans, Jr., 
William R. Smith and Zeno R. Brown. 

Madison, Wis.—The Chicago, Milwaukee 
and Lake Superior Telegraph Company, of 
Milwaukee, has filed articles of associa- 
tion with the Secretary of State; capital 
stock, $100,000; incorporators, Charles L. 
Clason, Jeremiah Quinn- and Edward A 
The Lane Manufacturing Com- 
pany, of Kenosha, bas filed amended arti- 
cles increasing its capital stock to $75,000. - 











Austin, Tex.—The Citizens’ Electric Light 
and Power Company, of Houston ; capital, 
$100,000. 

Pittsburgh, Pa.—The Sylvan Street Rail- 
way Company, with a capital of $24,000, has 
been chartered. 

Indianapolis, Ind.—The Electric Street 
Railway Company filed its articles, The 
company will invest $8,000 in the enterprise. 

Taylorsville, Ill.—The Taylorsville Elec 
tric Light Company ; capital, $15,000. In- 
corporators, Clarence C. Travis, Robert E. 
Travis and Annie J. Travis. 

Bridgewater, Mass.—An electric company 
has been chartered at Bridgewater, Mass., 
with a capital of $15,000. F. A. Wyman 
is president, and Arthur 8. Palfrey, treas- 
urer. 

Providence, R. I.—At the organization 
meeting of the Warren Electric Light Com- 
pany, John Waterman was elected chairman 
and B. M. Bosworth, clerk. It was voted to 
fix the amount of stock at $30,000, divided 
into shares of $50 each. 

Paola, Kans.—The Paola Water and Light 
Company, to build water works and an 
electric light plant at Paola, Kans.; capital 
stock, $10,000 ; directors, J. W. Price, J. 
H. Phillips, C. H. Mallory, W. D. Greason 
and John C. Sheridan, all of Paola. 

Columbia, 8. C.--A charter has been issued 
tothe Sumter Electric Light Company. _ The 
entire capital stock of $10,000 has been sub- 
scribed. The officers are: President, R. M. 
Wallace; vice-president, A. J. China; elec- 
trician, C. T. Mason, Jr.; secretary and 
treasurer, D. J. Auld. 

Albion, N. ¥.—The Albion Electric Light 
Company is formed by E. Kirke Hart, 
William G. Swan and George W. Barrell, 
of Albion, Orleans County. They propose to 
generate and supply electricity for power and 
illuminating purposes in the village of Al- 
bion, with a capital of $18,000. 

Pittsburgh, Pa.—A charter has been 
issued to the Swissdale and Wilkinsburg 
Street Railway Company, with a capital 
stock of $33,000. It will be an electric 
road. Theofficers are: President, Joseph M. 
Wilson ; directors, W. W. Murrey, Henry 
T. Rowley, David Moore and Robert Frazer. 

Milwaukee, Wis.—A newly foundcompany 
has been incorporated here, under the name 
of the Edison Electric Illuminating Company. 
of Milwaukee. The incorporators are 
Charles F. Ilsley, Charles Ray and D. M. 
Benjamin. The capital stock is $500,000, 
of which a large part has already been sub- 
scribed. 

Waterbury, Conn.—The Connecticut Elec- 
tric Company, at their annual meeting, held 
recently, elected the following officers: 
President, D. 8. Plume; treasurer, E. T. 
Turner; secretary, A. M. Young. The 
board of direetors are: D. 8. Plume, E. T 
Turner, A. M. Young, J. R. Smith, and C. 
M. Platt. 

San Francisco, Cal.—The articles of incor- 
poration of the Oakland and Berkeley Rapid 
Transit Company have been signed and the 
company organized, but the articles have not 
yet been filed. The capital stock is $250,000, 
in 2,500 shares of $100 each. The sum of 
$14,000 is actually subscribed. The object 
is stated to be to operate a railroad by cars 





.| propelled by electricity, or a cable road pro- 


pelled by wire ropes. The directors are 
F. K. Shattuck, J. W. Coleman, A. J. Snyder, 
J. E. McElrath, James McGee, V. D. Moody, 
James Gamble, G. W. McNear, A. T. East- 
land, Louis Gottshall. The president is 
F. K. Shattuck, and V. D. Moody, treasurer. 
It is the intention to use the overhead system 


of electric propulsion. The estimated length 
of the road as set forth in the articles is 
twelve miles. 
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An inventor has patented an electric contri- 
bution-box for church use, says the Chicago 
Herald. Whenever a button or piece of 
tin is deposited in the box an electric bell 
rings and informs the congregation of the 
fact. 





The paper to be read before the Telephone 
Convention entitled ‘‘A New Era in Tele- 
phoning,” will undoubtedly be full of in- 
terest. Messrs. Angus Hibbard, J.J. Carty 
and F. A. Pickernell are the telephone 
athletes who unite in this effort, and the 
REVIEW expects to see a production full of 
value, interest and novelty. 








The explanation of President Weeks, of 
the Electric Light Association, in the matter 
of the snubbing of Vice-President De Camp 
at Niagara Falls has not yet appeared. _In- 
stead of calling on Mr. De Camp, the presi- 
dent called to the chair the member (Mr. 
Morrison) who had raised the point of order, 
in deciding which in the affirmative the pres- 
ident provoked the appeal. If this is ac- 
cording to the president’s friend Cushing, it 
must be in the revised edition of his Manual. 
Under the circumstances, Mr. Morrison was 
the one member who should not have been 
invited to the chair. 





The suggestion in the Review that the 
infant King of Spain start the machinery of 
the World’s Fair, provokes the New York 
Press to say: ‘‘ The King of Spain or any 
other king open the World’s Fair? Not 
much.” This is nonsense. It will not hurt 
this great Republic to honor the successor of 
Isabella and Ferdinand in this manner—in 
fact,in celebrating Columbus’s work, it would 
be a peculiarly appropriate thing to do. The 
idea to be conveyed in the objection of the 
Press might have deserved recognition a 
century ago—to-day we are too big and 
great to think of such little things. 





THE TELEPHONE AND THE 
ELECTRIC RAILWAY. 

A lively discussion of the electric railway 
problem may be expected at the Minneapolis 
Telephone Convention. The disturbance 
produced on telephone lines by the wires of 
the electric railway is one of the most un- 
fortunate results of recent electrical progress. 
If either the telephone or the railway system 
should be provided with symmetrically 
placed return wires the trouble would be 
averted. To which system the return wires 
should be applied is a mooted question. The 
telephone companies being first in the field 
and representing large capital invested in 
plants, the economical operation of which is 
said to depend upon the use of an earth 
return, make the plea of vested rights, and 
contend that the electric railways should and 
can be constructed with a metallic return, in 
other words that the double trolley system 
should be used. 


It is claimed on the other hand that the 
double trolley system is unreliable and only 
capable of limited application; that the 
telephone compuanies, quite independently of 
electric railway noises, are rapidly adopting 
the metallic circuit system on account of inter- 
ference from their own wires and from those 
of the electric light companies ; and further- 
more that they have as much right to the 
earth as the telephone companies. 

This controversy has come before the 
courts in different States and with various 
results. In some cases the railway companies 
were the victors andin others the reverse 
was the case. 

We have not yet given up the hope that 
the single trolley system can be operated 
without detriment to existing telephone 
plants, and are strong in the belief that it 
only requires the proper combination of 
telephone and electric railway talent to bring 
this result about. Much of the time spent 
in unseemly wrangling at the Electric Light 
convention might bett«r have been devoted 
to this important subject. A committee ap- 
pointed to investigate this matter, acting 
under the auspices of the National Telephone 
Exchange Association, would be sure of a 
hearty co-operation from the railway in- 
terests who, with commendable zeal, are 
striving to amend their practices so as to 
produce a harmonious working of their 
systems. 


BEGGING THE QUESTION THE 
SECOND TIME. 

President Weeks, of the National Electric 
Light Association, finds it necessary to write 
another explanation. The first half of his 
letter, besides being undignified, is a matter 
that the Review and we think the members 
of the Association have little interest in. 
The mythical] party attacked is, no doubt, 
abundantly able to take care of himself. 

In his other statements Mr. Weeks essays 
deception, to speak mildly. He states that 
the report of the committee on the new con- 
stitution was accepted, and therefore adopted, 
on motion of ‘‘an associate member,” and 
** was carried unanimously by a house two- 
thirds associate, and was immediately fol- 
lowed by a motion made and seconded by 
associate members,” and therefore, as the 
associate members insisted on voting them- 
selves out, notwithstanding his declaration 
that this could not be done legally, the charge 
against him of inconsistency ‘‘ must fall.” 

Let us look at the official records and see 
if President Weeks speaks the truth. 

Mr. Brown, of Chicago, moved to “‘ac- 
cept” the report of the committee on re- 
vision of the constitution. Mr. Lynch, of 
New York, suggested that the ‘‘ proposed 
constitution be taken up seriatim and dis- 
cussed.” Mr. Morrison, of Baltimore, an- 
nounced as one in authority that Mr. Lynch’s 
“motion is not in order. You first accept 
the report, and then discuss its provisions.” 
President Weeks did not challenge this state- 
ment, but immediately put the vote. Had 
he been the honorable official that the Rr- 
VIEW and ‘all his other friends up to that 
moment had believed him to be, had he 
been worthy of the trust reposed in him, he 
would have promptly informed the conven- 
tion that he intended to interpret the vote as 
he did, so entirely at variance with the un- 
derstanding of every one who had spoken. 
The motion to accept prevailed, Jess than 
half a dozen persons voting, every one pres- 
ent except the mover and the would-be wily 
president very naturally believing the vote 
to be but a formal acceptance of the report 


“6 





prior to discussing the new constitution 
recommended in the report. . 

Theauthor of the motion(nota whole army 
of clamorous associate members, as Mr. 
Weeks’s over-artful letter endeavors to de- 
scribe) then made another motion to appoint 
a committee on ‘rules of order,” which 
gave President Weeks opportunity to make 
the astonishing announcement that the pro- 
posed constitution had just been adopted. 
Except the mover, and he may have been, 
every member on the floor of the Convention 
was taken by surprise. So far from this 
result being ‘‘ unanimous,” the new consti- 
tution received but.one intended vote out of 
a membership of 250, and in a convention of 
between one and two hundred legal voters. 
And yet Mr. Weekstries, in this communi- 
cation, to convince these members of the 
Association, against their own senses, that 
this vote was unanimous and emphatic, and 
his narrow decisions consistent and just. 
One voter passing himself off as the whole 
convention and compelling the president to 
hasten to stultify himself makes a picture of 
so sensitive a soul that we can only drop a 
tear and move away in sadness. 

There is some humor for all of us in Presi- 
dent Weeks’s statement, that the movement 
to get the Association to go to Kansas City 
did not ‘‘ originate withhim!” Perhaps we 
have another case of Dr. Jeky!l and Mr. 
Hyde, and it was the Hyde-Weeks that made 
a speech at Pittsburgh favoring Kansas City 
(and at the same time presenting a plea for 
his own election as president), and it must 
have been the cunning Hyde who has de- 
ceived so many of us all along into the be- 
lief that President Weeks would deem it an 
honor to have the Association go-to Kansas 
City, to say nothing of the bearing local in- 
fluences might tiave on the question of his re- 
election. Of course-Mr. Weeks never really 
desired the Association to goto Kansas City! 
The vote—19 to 11 against Kansas City—at 
Niagara Falls, and his manly rulings showed 
that it was forced on him by. another of 
those ‘‘ unanimous” votes ! 

The last paragraphs of this amusing letter 
indicates more of Hyde’s work. To avoid 
‘deciding against a personal friend” Mr. 
Weeks vacates the chair. There was 
nothing to ‘‘ decide” at that time ; it -was 
only necessary to properly t the appeal 
from the illegal,. incoming and unfair 
decision President Weeks had just made, 
and the proper man to do that was in all 
common sense not the one called to the’ chair. 
You state, Mr. Weeks, that you, sitting on 
the platform not more than 10 feet from. the 
chairman, ‘‘ could not hear the conversation 
between the chaifman and the secretary.” 
What a case for an ear doctor! And then 
you term the proceedings so faithfully chron- 
icled by the stenographer down on the floor 
** conversation,” and no doubt expect every 
reader to picture these two officials in a rear 
corner of the platform with loving heads 
closetogether softly whispering instead of 
speaking in thé sonorous tohes that both are 
in the habit of using when speaking to a 
convention, and which on this occasion were 
heard in every part of the hall. 

Please don’t ask us tu believe that Morri- 
son’s lungs are affected, or that Secretary 
Garratt is tongue-tied. 

The silly excuse for not calling the con- 
vention together Thursday afternoon will 
bring a smile to the face of every one who 
heard Mr. Weeks, after the ‘abrupt adjourn- 
ment,” mildly suggest it to the member 
from Baltimore. 

The thing that damns the letter-writer 
from Kansas City is the official record of his 
actions, and his attempted bluff that on this 


he is willing to rest his case will only excite 
the contempt or commiseration of everyone 
cognizant of the facts. 

There are some statements in this com- 
munication too ridiculous for serious consid- 
eration. We sincerély regret the humiliat- 
ing position President Weeks occupies to- 
day in the sight-of every fair minded man, 
and this condition has been brought about 
by his own o’er leaping ambition, weakness 
and inability to correctly write of actual and 
known occurrences. 

Our great hope is that the Association will 
not be madé to suffer. But there must be 
some intelligent and quick work done to 
counteract the colossal blunders committed 
at Niagara Falls. 





BLECTRICAL NEWS. 


Boston, Chicago, London and Other 
Points. 


OUR LONDON LETTER. 

The present time is the London holiday 
season, and there is in consequence very 
little being done in the electrical field in the 
way of new undertakings. The exhibition 
at Birmingham, however, does a great deal 
towards keeping matters alive, and people 
are beginning to look forward to the ap. 
proaching electrical exhibition at Edinburgh. 

The electrical trades section of the London 
Chamber of Commerce have had sufficient 
justification and reward for their appoint. 
ment of Mr. Trotter to the post of corres. 
pondentin the amount of useful work which 
has passed through the hands of the com- 
mittee since he took the business in hand. 

Messrs. Strode & Company have opened a 
West End branch in Piccadilly, and show in 
operation an electric light installation with 
two horse-power gas engine, dynamo and 
battery giving current to 50 lamps, which 
are fitted to electroliers, roses, ‘brackets, eic., 
and will do much to induce those who at 
present are prevented only from inability to 
judge of effect to make use of the light, edu- 
cation, luxury and comfort. 

The provisional orders which were granied 
for South London for electric lighting have 
been permitted to fali through, and it is most 
difficult to understand for what reason. 
Everyone acknowledges, however, that it is 
only a matter of time. With regard to the 
other London lighting orders the Select 
Committee of the House of Lords, presided 
over by the Earl of Limerick, and which 
was appointed to inquire into the bills 
granted by the Board of Trade and con- 
firmed by the House of Commons, has now 
passed all with the exception of Westmin- 





ster. 

_The title of the electrica] exhibition which 
is to take place-early in next year in Edin- 
burgh is ‘‘ The International Exhibition of 
Electrical Engineering, General Inventions 
and Industries, 1890.” The secretary is Mr. 
George E. Watson, C.A., and an agreement 
has been entered into with Mr. Lee Bapty, 
of the Manchester International Exhibition, 
to act as general manager. The guarantee 
fund is now believed to have reached up- 
wards of £10,000, and as the whole of Mr. 
Edison’s exhibits will be shown, including 
those now at the Paris Exhibition, and as 
there will be a special section devoted to 
the application of electricity to medicine 
and surgery the Executive Council would 
appear to be justified ii their prognostication 
of a great success.. The site decided on is at 
Merchiston, where there is upwards of 50 
acres available. 

- The newest departure in electricity, to 
which the greatest objection on the part of 
the multitude bas hitherto been expense, 
has now been taken by the South Eastern 
Railway on which in the main line traius 
passengers can now obtain the use of a 
five-candle power electric light reading lamp 
for half an hour for the small outlay of 14d. 
At the completion of the period paid for by 
placing a coin in a slit in the usual way, the 
light is automatically extinguished, but the 
insertion of another coin of similar amount 
will continue the supply for any period 


‘desired. The apparatus is contained in a 


small base which is placed above the passen- 
ger’s head, and there is one accumulator to 
each carriage by which all the lamps are 
supplied. A very decided improvement on 
other inventions of a similar kind is in the 
fact that should the apparatus through any 
cause be out of order, the proper coin being 
deposited—no result follows the insertion of 
one of a different size—it will fall through 
to the bottom of the box in such a way so 
that it can be recovered. 

From a circular which has been issued ‘o 
those members who have signified their 
intention of attending the Paris meeting of 
the Institution of Electrical Engineers, | 
learn that a joint meeting of the Institution 
and the Société Internationale des Elec- 
triciens will take place at the rooms of the 
Société, 44 Rue des Rennes, Place St. Ger- 
main des Prés, on Friday, the 23d inst.; at 
which the members will be received by Col. 
Sebert, the president, who will inaugurate 
proceedings by an address of welcome. This 
is to be followed by addresses from Sir 
William Thomson, as president of the insti- 
tution, and Monsieur Mascart, president of 
the Paris International Congress, 1889. Edi 
son’s improved phonograph and telepbones 
in connection with the opera, and Carpen- 
tier’s ‘‘melophone,” will be exhibited among 
other instruments and apparatus. The chief 
works of interest in Paris will afterwards be 
visited, including the Eiffel Tower; Grand 
Opera, Central Electric Light Station at the 
Palais Royale, the Telephone Society’s con- 
struction works, the Centra] Electrical Labo- 
ratory, and Messrs. Menier’s cable works, 
etc. As 123 members, associates and stu- 
dents of the electrical have prom- 
ised to. attend, the.meeting should prove 
most successful. 

Telepbonic communication has now been 
established between Amsterdam and Rotter- 
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dam, via The Hague, and a branch will very 
soon be opened connecting with Schevenin- 
en, the well-known watering place on the 
North Sea. 

English electricians, and I may say the 
English people generally, are most eagerly 
looking forward to Mr. Edison’s visit to 
this country. He is expected at the Birming- 
ham Exhibition, this week, and his visit will 
greatly add to its popularity. Preparations 
have been made to give him a most enthusi- 
astic reception. Mr. Edison has expressed 
himself as greatly delighted with the Eiffel 
tower, which he ascended to the highest 
point above the lighthouse, gaining a look 
out over a vast landscape. I am told that 
as an engineering feat, he declares that it is 
only a matter of time before our cousins at 
the other side of the Atlantic not merely 
rival. but outdo the Europeans with a similar 
structure. 

Following in the steps of Messrs. Ruston, 
Proctor & Co., of Lincoln, and Messrs. 
Woodhouse & Rawson, of Queen Victoria 
street, London, the Fowler Waring Cables 
Co. has just been issued to the public. It 
has been formed to unite the electric cables 
business, carried on by John Fowler & Co.,, 
of Leeds, and Mr. Richard Waring, of 85 
Queen street, London and Pittsburgh, Pa., 
U. 8S. A., who has worked the patents of 
Mr. James Tatham, of Philadelphia, U. 8. 
A..and Mr. R. W. Eddison, of the Steam 
Plough Works, Leeds, as well as his own, 
for improvements in manufacture and in- 
sulation of metal covered electrical cables. 
‘ne board of directors is a very strong one, 
including Mr. William Fowler, chairman, 
Col. J. T. North, of Nitrades fame, Walter 
hamberlain and Messrs. Eddison & War- 
ing, who join after allotment. As the sec- 
ond day the company was issued, the shares 
vcre passing from hand to hand at one per 
t. premium, there is no doubt of its bein 
cessfully floated and with such a boar 
re is certain to be no lack of proper man- 
ment, one*is justified in expecting the 
Limited, to be 

C. Fr. 


~ 


Setnod 


Fowler Waring Cables Co., 
a most successful one. 

London, Eng., August 20th, ’89. 

OUR BOSTON LETTER. 

Bridgewater, Mass.—The Bridgewater 
Electric Compavy has been incorporated, 
with a capital stock of $15,000. Ferdinan. 
A. Wyman is president, and Arthur S. Pal- 
frey, treasurer, and these, with Pheebus H. 
Alexander, constitute a majority of the 
directors. 

Peabody, Mass.—The Robinson-Foster 
Electric Motor Company paid off its help on 
August 27th 2nd shut down for two weeks. 
The works at South Peabody are now in 
possession of a keeper, placed there by F. 
WW. Prescott, of Boston, who holds a chattel 
mortgage of $1,000 against the company. 
The property was to have been sold, but the 
auctioneer was stopped by an injunction 
made by the company at the last minute. It 
is expected that a settlement will be made. 

Clinton, Mass.—The Wright Electrical 
Engineering Company, of this city, is en- 
vuged in making improvements and changes 
in the light station at Clinton, necessitated by 
the demand for incandescent lights. A 600 
light Thomson-Houston alternator has been 
put in and the are machines re-arranged and 
set on new stone piers. A new switchboard 
will replace the old and smaller one. 

Fire Department.— The Boston fire depart- 
ment has been supplied with light ladders, 
about 25 feet long, with three legs like an 
eisel. These are to be used in getting at the 
electric railway trolley and span wires in case 
of their interference at a fire. With one map 
to steady the ladder, another can run up and 
cut the wires very quickly. It is understood 
that the men will be provided with glass 
handled pliers for this purpose. 

New Tremont Theatre.—The Edison Com- 
pany have recently put in two new large- 
sized junction boxes at Tremont and Boy]s- 
ton streets, in order to supply current for 
the new theatre. Two entirely new lines 
had to be run and two others increased in 
capacity. The Edison Company is to wire 
the theatre and also supply electricity for 
light, heat.and power. Work is to be com- 
menced immediately, and all the electrical 
ippointments are to be of the latest and 
most approved designs. The curtain is to 

raised and lowered by means of motors, 
and some novel effects in stage lighting may 
be expected. 

Tests.—The Thomson-Houston Co. are 
having a series of motor tests made at the 
Massachusetts Institute of Technology. Mr. 
Warner, ’89, is in charge of the work which 
is not quite finished. The tests for efficiency 
have been made under purely electrical 
methods, and the results promise to be of 
considerable interest both to the company 
und their patrons. This company has just 
closed a contract with the Second Avenue 
Passenger Railway Co., of Pittsburgh, Pa., 
for an electric railway 10.06 miles long and 
equipped with 10 cars. 

Maine.—The railroad commissioners of 
Maine are engaged in giving pgp 2 to the 
railroads of the State on the subject of 
steam heating and lighting of passenger cars. 
Several systems of heating and lighting are 
being strongly advocated, but the com. 





missioners will take no action until each 

system has been thoroughly examined and 

tested. 8. L. C. 
Boston, Sept. 2, 1889. 





OUR WASHINGTON LETTER. 


Trial of Electric Motor.—Captain A. A. 
Thomas, president of the Brightwood R. R. 
Company, states that his company will not 
be reatly for the'trials of the electric motor 
on their system for about 10 days. He says 
that the specifications and drawings were 
sent on some time ago, but that the car will 
not be ready until late next week. He con- 
templates going East soon to supervise the 
construction of the car in person. They 
will use a specially constructed car by 
Stephenson, with such motor as may be suit- 
able for the workin hand. There are nu- 
merous hills on the line, but in no case, so I 
am informed, does the grade exceed five per 
cent, There can be no doubt of the success 
of the undertaking. The road will run to 
one of those littlesuburban places that spring 
up in a day around all our American cities. 
Numbers of the business men of the city 
live out there, as well as clerks in the de- 
partments, and with such facilities for trans- 
portation, more removals to that delightful 
section will be in order. ‘Travel from this 
source alone will be large. Another prolific 
source of revenue will be the numerous per- 
sons who take the trips out and back for the 
airing, as well as from a desire to witness 
the operation of the new apparatus. This 
class of travel will be enormous, especially 
on Sundays and holidays. 

More Motor.—That ‘‘ super-lively ” paper, 
the Evening Star, of this city, has learned 
the value of the electric motor. Some time 
ago they had an accident by a falling wall, 
which damaged their engines so as to render 
them useless. They immediately telegraphed 
to your city for electric motors. ending 
their arrival their sheet was printed on the 
press of the National Tribune. When they 
arrived and been set up work was resumed 
on their own presses. They are geared by 
belts and shafting in the usual manner, and 
run two large Hoe presses which deliver a 
daily edition of 25,000 copies. They also run 
fans to ventilate the press room. They ap- 
pear to give entire satisfaction, and 1 would 
not be surprised were they retained perman- 
ently. 

And Now Come the Loma ay 
Company by their attorney W. B. Webb. 
The gas company has blown itself up with 
its own gas, in emulation of the frog in the 
fable, to its utmost capacity ; and it. only 
remains to see if its fate will be similar to 
that of the frog. In other words action has 
been begun to restrain the commissioners. 
and the Electric Heat and Power Co., of 
Pittsburgh, from fulfilling a contract for 
lighting the streets, entered into by. these 
parties some time since. The gas company 
rely largely upon the fact that the contract has 
been made with them for gas light for the fiscal 
year. Thereis however a provision in the 
act which gives authority to substitute a 
material of less price than gas. This they 
meet by alleging that the commissioners have 
no right to select the electric light above all 
others, and denying in toto that the light 
will be furnished at less price than gas. 
Another strong point made is that the com- 
missioners have no right to authorize the 
tearing up of che streets to build new lines, 
but only to permit the burial of existing 
wires. On the other hand, the respondents 
briefly allege that the clause of the act which 
relates to the erection of new lines, applies 
only to private corporations supplying individ- 
uals, and that the right to substitute other 
material than gas gives the right to doall that 
is essential to the supplyii g of the said substi- 
tute. The outcome of this matter is awaited 
with interest, as it is fraught with great im- 
portance. Should the gas company be suc- 
cessful it will throttle all attempts at better 
lights under existing Jaws, an deprive us 
of the relief that electricity alone can give. 
In view of these circumstances I am not 


sure that the Long Distance Telephone | 


people are safe, if the court holds that the 
commissioners cannot authorize the erection 
of new lines. Should the issue go against 
it, the gas company will be doomed unless 
it can afford to reduce prices to such an 
extent that electricity can never expect to 
compete against it, which is extremely 
doubtful. More anon. G. E. M. 
Washington, D. C., August 30th, ’89. 





OUR CHICAGO LETTER. 


Electric Railway.—At Ottawa, Ill., on the 
19th, a banquet was given at the Clifton 
Hotel in honor of Mr. §. T. Evans, apropos 
of the unquestioned success of the Ottawa 
Electric Railway, of which Mr. Evans is 
president. 

Telephone Company in Court.—The Wis- 
consin Telephone Company is defendant in 
a suit for $10,000 damages brought by An- 
drew Jackson, whose house was burned by 
lightning on the 20th at Eau Claire, Wis. 
The claim is that.a telephone wire strung 
over the building attracted the lightning, 
and was thus the cause of the conflagration. 


An Open Letter to the Members of the 
National Electric Light Association. 
Iam not surprised that the electrical journal 

which has, for some time past, been conspicu- 
ous for its lagging pace, should have found 
my communication of the 16th inst. ‘‘so 
shallow ™ as to require further consideration 
before publication ; but no one who prides 
himself upon his ‘‘ journalistic manhood” 
should intentionally misquote. 

‘It may not now be out of place to set 
before those who wish to form a correct 
judgment of the conduct of the association, 
a fact which will perhaps explain the animus 
of the recent personal attacks, and show that 
the attempt to use the association for per- 
sonal ends did not come from your presi- 
dent. 

Prior to the reception of the report of the 
committee on nominations and place of 
meeting, and after the names suggested for 
the next executive committee had become 
known, a member of the association having 
a grievance against one of the nominees, 
protested against his preferment, and advised 
me that unless his name was stricken from 
the list, the next convention would be held in 
St. Louis. I declined to interfere ; answer- 
ing that I saw no connection between the 
nomination of the gentleman in question and 
the place of meeting, and informing him 
that the whole matter was in the hands of 
the nominating committee, and must be 
passed upon by the association in convention. 
Confident that the large majority of our 
members do not favor moving the associa- 
tion through political wire workers, or pros- 
tituting it to personal gain or the punishment 
of personal enemies, I feel sure that had I 
chosen to take the floor and, by descending 
to personalities, sacrifice the feelings of a 
few, the first vote on the meeting place 
would have been different. 

Iam charged with inconsistency in that 
upon one day I said: ‘‘ We certainly could 
not legislate members out of the association,” 
and upon the next but one decided that the 
new constitution was adopted. I still main- 
tain that central station men could not vote 
associate members out of the association. 
But when such movement originated with 
the associate members, when the motion to 
accept came from an associate member, 
when the motion was carried unanimously 
by a house at least two-thirds associate, and 
was immediately followed by a motion made 
and seconded by associate members to ap- 
point a committee on by-laws, all charge of 
inconsistency must fall. Had the proportion 
of active and associate members been re- 
versed, and had the motions above referred 
to come from active members and been car- 
ried by them notwithstanding the protests of 
associate members, the charge of inconsist- 
ency would be just. 

I will pass the statement that I have used 
the association for my personal advantage, 
with the observation that the decision upon 
the adoption of the pew constitution was 
first made upon a question foreign to the 
place of meeting, and that the movement to 
convene in Kansas City did not originate 
with me, nor can a convention there held in 
any way assist my private fortune, or those 
of the companies which I represent. We 
have no advertising or subscription lists to 
maintain, or chattels of any kind to sell. 
Mr, Rhodes, Mr. Gilbert, Mr. De Camp, Mr. 
Morrison or any of the purely central station 
men who have entertained the association, 
will doubtless testify that the balance is 
heavily against profit and loss. 

My action in relinquishing the chair on 
appeal from my decision seems to have been 
generally misunderstood. While I might have 
retained it by parliamentary rule, I chose 
to follow custom, and at the same time 
avoid deciding against a personal friend. 
Knowing that the work of the conven- 
tion was not completed, I expected to re- 
sume the chair after the decision upon 
the appeal. As I could not hear the conver- 
sation between the chairman and the secre- 
tary as to the next order of business, nor 
the motion to adjourn, no one. could have 
been more surprised than I at the abrupt 
adjournment. Far from being indifferent, 
I refused to recognize it as #ne die, until 
forced to do so by the record of the secre- 
ay. and by parliamentary law. 

n conclusion, I would suggest that the 
interests of the Association cannot be fur- 
thered by personal attacks or by general 
charges unsustained by proof of record. 
My only desire is that the facts as shown by 
the secretary’s minutes shaJl be the basis of 
judgment: upon the work of the Niagara 
Convention. ; : 

Epwin R. Weexs, President, 





Kansas City, Mo., August 28, 1889. 


PERSONAL. : 

Charles E. Carpenter, of Minnea is 
the inventor of a new electric heat apparatus, 
chiefly intended for cooking. Advantages 
in the way of heat insulation are claimed. 

Mr. Arthur Brisbane, the talented London 
correspondent of the Sun, has returned to 
New York and taken the editorship of the 
Hvening Sun, and that wide-awake «little 
journal already shows pronounced improve- 
ment. 

Mr. C. J. H. Woodbury, of Boston, the 
well known electrical engineer and scientist, 
has 1eturned from a very enjoyable visit to 
Europe. Mr. Woodbury was accompanied 
by his wife, and both greatly enjoyed the 
visit to the Paris Exposition and other in- 
teresting points. 

Mr. H. M. Byllesby, vice-president and 
gencral manager of the Westinghouse Elec- 
tric Company, Mr. W. L. McCullagh, audi- 
tor, Mr. Leonard E. Curtis and Mr. Oscar 
H. Baldwin comprise a strong electrical 
party that sailed for London on the ‘City 
of Paris,” Wednesday of this week. 





_>- 
Telephone Undergrounding. 

The Chicago Co. is putting its wires 
under the surface in an entirely new system 
of conduits. This is a sectional tube of 
vitrified clay, with a longitudial partition 
running its entire length, forming two ducts. 
The sections are placed end to end, and 
thoroughly wrapped at the joints with cloth 
saturated with a water proof compound. 
The whole is then buried. Atshort intervals, 
opposite each lot in a block, a T section is 
put into the conduit, through which the 
necessary wires are carried to the area wall and 
thencealong the area to the patron’s telephone. 

The conduit is 10x10 inches outside, and 
the compartments or ducts are 34¢x 8 inches. 
Into cot of these ducts three cables of 180 
wires each are drawn. Manholes of suffi- 
cient dimensions for convenience of working 
are placed at intervals along the route, for 
for repairing, exchanging or other necessary 
work. 

Just now the company is doing some very 
extensive work on Franklin street, north of 
Washington. An iron box, the full width of 
the window, runs from the second story of 
the building to the ground, terminating in 
a subway beneath the alley at the rear of the 
telephone building. This subway terminates 
at a huge manhole in the middle of Franklin 
street. From this point northward a trench 
seven feet deep is dug, and into this are laid 
two of the conduit pipes described, side by 
side, and above these others are placed un- 
til three pairs of conduits have been placed. 
These are for through wires. Above these 
again, a single conduit is placed, which is 
the distribution conduit, from which wires 
will be taken as above stated for patrons 
along the route. 

The capacity of the entire collection of 
seven conduits, each having two ducts, is 
8,250 double wires—or metallic circuits for 
that number of telephone lines. 

When this system is completed—when the 
metallic circuit has become an assured fact— 
there will not bea more perfect, noiseless, 
rapid or, in every respect, cleaner telephone 
system on the face of the earth than that of 
Superintendent Wilson’s in Chicago. ~ 

—_ po —_—_—__——_ 
Cost of Storage Battery Traction in 
Brussels and New York. 

The Julien electric cars have now been in 
regular passenger service for a little over two 
years in Brussels, and a report has just been 
prepared of the cost of motive power during 


that time. The motive power includes the 
renewal of batteries, the wear and tear on 
motors and machinery, the generating and 
storing of the energy and repairs and replace- 
ments generally—in fact, every element that 
can be understood by an engineer to be 
motive power. 

It has been found that the cost of motive 
power has been @ trifle Jess than three cents 
per kilometer, or about five cents | 20d car 
mile; in this, the cost of maintaining the 
batteries has amounted to 1} cents per car 
mile. 

It may be of interest to know that the es- 
timate of the cost of motive power as based 
on the experience of the Julien Electric 
Traction Company on the Fourth and Madi- 
son avenues, New York, and Poa prior 
.to the report at Brussels and without any 
knowledge of the cost there, is within a frac- 
tion of being the same. The Julien Com- 
pany find the cost of motive power on Madi- 
son avenue to be 5.3 cents per car mile. In 
the cost of motive power as estimated in 
New York, however, was included interest 
on investment, amounting to 1.8 cents or 3.5 
cents per car mile net, including deprecia- 
tion on battery, cost of generating current 





and handling of batteries. 
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«*, We are informed that the So. New 
England Telephone Company are putting 
their wires underground at New Haven, and 
will have the work completed by Dec. Ist. 


«*, The next meeting of the National Tele- 
phone Exchange Association will probably be 
held at Detroit, Mich. The invitation was 
extended a year ago. This is a delightful 
city for conventions. 


x*, The National Telephone Company 
and the Delaware, Lackawanva and Western 
Railway Company are engaged in a dispute 
about the location of poles of the former 
company, between Watsessing and Bloom- 
field stations. 


»*, A new trunk telephone wire will be 
at once put up between North Easton and 
Brocton, Mass. Hard drawn wire and 50- 
foot poles will be used. The wires to 
Boston from New Bedford, Providence and 
Fall River will follow this route and pass 
through Brockton. 


»*, A handsome souvenir will be pre- 
sented to each passenger on board the *‘ Tele- 
phone Limited” train to Minneapolis next 
weck. The Penn. R. R. Co. intend to make 
this train the finest ever sent out, and the 
telephone people should warmly thank Sec- 
retary Barney for the success of his efforts 
in securing such excellent accommodations. 


«*, The first electric light in a dwelling 
house in the world is said to have been used 
in Salem, Mass., in a parlor which was 
lighted every evening during the month of 
July, 1859, by the electric light, and it was 
subdivided, two lamps being used, either of 
which could be lighted by turning a little 
button to the right. The current, says 
Light and Heat, was taken from a galvanic 
battery of about three dozen six-gallon jars. 
The electrical genius who thus accomplished 
so much and so far back in nineteenth cen- 
tury history was Mr. Moses G. Farmer, an 
eminent electrician, who is still alive, though 
in feeble health, at Elliott, Me. 


«*, The Chicago, Rock Island & Pacific 
and the Lake Shore & Michigan Southern 
Railway Companies secured an injunction 
from the circuit court restraining the Chicago 
Telephone Company from constructing, dig- 
ging or extending its conduits across the 
right of way and under the tracks of the 
complainants on Harrison street, and from 
entering, obstructing, or in any way inter- 
fering with the companies’ right of way on 
Harrison street, until] it has established its 
right to do so by condemnation proceedings. 
The railroads filed a bill in which they say 
the telephone company is proceeding to dis- 
turb its right of way without allowing for 
an opportunity to ascertain the damages the 
railroads may suffer. The complainants 
gave an injunction bond of $3,000. 


«*, It has been pointed out recently that the 
development of power transmission in the 
United States has been mainly in the direc- 
tion of distribution from a common source 
of energy to many small motors. Recent 
returns afford a basis for approximate esti- 
mate and there are to-day as many as 6,000 
e‘ectric motors in use in the United States 
for industrial purposes. These have a 
capacity varying from the small one-six- 
teenth horse-power up to the 50 and 60 horse- 
power motors employed in mining and 
milling works. One of the most common 
and favorite sizes is 10 horse-power, of 
which large numbers are in use in New 
York, Boston, Baltimore, Rochester and 
other places. Every manufactory of electric 
motors in the United States is crowded to its 
utmost capacity in its efforts to meet the 
constantly increasing demands for electric 


power. 





THE TELEPHONE MEETING AT 
MINNEAPOLIS. 


The eastern members of the National 
Telephone Exchange Association will leave 
here on a special train on the Pennsylvania 
road promptly at 9.15 a.m. Sunday, Sep- 
tember 8th. The train will be known as the 
‘Telephone Limited,” and goes through to 
Minneapolis without change, carrying its 
own dining car. 

The following are the present officers of 
the Association, the terms of all of whom, 
with the exception of the first two members 
of the advisory committee, will expire at the 
Minneapolis meeting: President, Henry 
Metzger, Pittsburgh, Pa.; vice-president, 
Wm. D. Sargent, Brooklyn, N. Y.; secre- 
tary, C. H. Barney, New York City ; treas- 
urer, H. L. Storke, New York City. Ad- 
visory conmittee, for three years, Morris F. 
Tyler, New Haven, Conn.; for two years, 
Edward J. Hall, Jr., New York City; for 
one year, H. N. Gifford, Louisville, Ky. 
Executive committee, Henry Metzger, ez- 
officio, Pittsburgh, Pa. ; Geo. N. Stone, Cin- 
cinnati, O. ; Samuel M. Bryan, Washington, 
D. C. ; W. J. Denver, Boston, Mass. ; U. F. 
Cutler, New York City. 

Secretary Barney announces that the train 
will take on delegates at Philadelphia, Harris- 
burgh, Altoona and Pittsburgh, and arrive 
at Chicago about 9 A. M. on Monday, Sep- 
tember 9th. 

The forenoon will be spent in Chicago 
according to the individual inclinations of 
the members of the party, but all are invited 
to meet at 12 M. at the rooms of the Chicago 
Electric Club, where a lunch will be served, 
followed by a carriage drive around the city, 
and through its beautiful parks—the lunch 
and drive being tendered by the Central 
Union Telephone Company, and the Chicago 
Telephone Company. 

The carriages will leave their occupants at 
the new Grand Central Passenger Station, 
corner Harrison street and Fifth avenue, in 
time for the start for Minneapolis, which 
will be made at 5.30 P. M., and the end of 
the journey will be reached at 8 a. M. on 
Tuesday, September 10th, the opening day 
of the convention. 

The fare from New York to Minneapolis 
will be $38.50, which includes sleeping ac- 
commodations. 

For the convenience of delegates from 
Chicago and vicinity, who may wish to join 
the party from that point on, an additional 
sleeper will be attached. Fare from Chicago 
to Minneapolis, $13.50, including berth. For 
information or tickets, early application 
should be made to ©. D. Dunann, 204 South 
Clark street, Chicago. 

The following communications relating to 
the Chicago entertainment are of interest, 
particularly to the New York visitors : 


Cuicaco, Aug. 22, 1889. 
Gen. C. H. BARNEY, Secretary, 
510 West 23d street, New York City. 
Dear Sir.—It is understood that your spe- 
cial train en route with delegates for the 
Minneapolis Telephone Convention will lay 
over in Chicago from 9 A.M. until 5.30 P.M., 
September 9th, and it affords us pleasure to 
tender to yourself and entire party, in behalf 
of the Chicago and Central Union Telephone 
Companies, an informal luncheon at the 
Electric Club rooms, 103 Adams street, 
promptly at 12 o’clock, noon, of that day, to 
be followed by a drive through some of our 
parks and boulevards (viewing the site and 
plans of buildings in process of construction 
for the World’s Fair in 1892, etc.), carriages 
returning to your train by 5 o’clock, P. m. 
Begging an acceptance, and hoping that 
we may be able to contribute somewhat to 
the pleasure and comfort of the party while 
here, we are, Yours very respectfully, 
C. H. WILson, 
For Chicago Telephone Co. 
F. G. Beacu, 
For Central Union Telephone Co. 


The secretary replied as follows, with true 
New York appreciation : 

510 West 23d Street, | 
New York, August 27, 1889. § 

Messrs. C. H. Wilson and F. G. Beach, 
Chicago, Ill. 

Gentlemen: Your favor of the 22d inst. is 
at hand, conveying invitation of your re- 
spective companies, to the telephone party 
en route for Minneapolis, to partake of 
a luncheon and participate in a carriage 
drive through your parks and boulevards, 
on Monday, September 9th, and it gives me 
pleasure in behalf of the members of the 
National Telephone Exchange Association, 
who will form the said party, to accept same, 
with thanks for your kind consideration. 

As one of the inducements of the drive, 
you mention that we will be afforded a view 
of the site and plans of buildings, in pro- 
cess of construction, for the World’s Fair in 
1892. Iam sure that such a view will be a 
great surprise, and of the utmost interest to 
the delegates from New York City. 

Yours respectfully, 





C. H. Barney, Sec’y. 





Pacific Cable Enterprise. 

It is stated that the committee appointed 
recently by the local Chamber of Commerce in 
London to investigate the feasibility of laying 
an ocean telegraph cable from this point to 
Australia has reported in favor of the project, 
and estimates the cost of a cable line from 
San Francisco to New Zealand by way of 
Honolulu and Tutuila at $10,000,000. It is 
urged that the line would be a paying in- 
vestment, as it would secure the whole of 
the Hawaiian business, all of the business of 
Pacific Islands centering at the Samoan 
group, and all of the United States business 
of the Australian colonies and New Zealand, 
together with a large percentage of the 
colonial business with the United Kingdom 
and Europe. The cost of cabling from Syd- 
ney to London, it is estimated, would be re- 
duced to 87 cents per word. It is suggested 
that the United States Government grant a 
subsidy for the purpose to the extent of 
guaranteeing three per cent. per annum of 
an investment of $10,000,000 bonds to be 
issued by a company incorporated under the 
laws of the United States. 

—_——__ oa o-—- 
“Telegraphing in Battle.” 


The September number of the Century, 
says the Scranton 7ruth, possesses a degree 
of local interest of more than ordinary im- 
portance, from the fact that one of its most 
interesting articles is contributed by Dr. J. 
Emmet O’Brien, of this city, under the title 
‘*Telegraphing in Battle.” There was no 
braver or more effective arm of the military 
service during the civil war than the heroic 
corps of telegraph operators who mingled 
the lightnings of electricity with those of 
battle, and who stuck to their posts amid 
the stormiest thunders of the conflict. Dr. 
O’Brien, who contributes this admirable 
article to the Century, and his brother, Mr. 
Richard O’Brien, the efficient superintendent 
of the Western Union Telegraph Company 
in this district, bore a brave and honorable 
part in that heroic service, and it is no mote 
than stating a simple fact to say that the 
Century’s splendid annals of the war would 
be incomplete without the interesting and 
graphic chapter contributed by Dr. O’Brien 
on ‘‘Telegraphing in Battle.” The article 
is illustrated, and its strong, simple and 
direct style shows that its talented author 
can handle the pen with as much facility as 
he did the telegraph key in his boyhood 
days. It is a decided acquisition to the Cen- 
tury’s splendid series of battle sketches, and 
will be read with deep interest. 

-_>- 
Addition to the Phonograph. 

Ata recent meeting of the French Aca- 
demy M. Lippmann presented a note by M. 
G. Gueroult, in which it is suggested that by 
the combined use of a phonograph and an 
apparatus for instantaneous photography 
and reproduction of the pictures obtained 
it would be possible to reproduce at any 
future time not only the future speech of a 
person, but also bring before the audience a 
vivid picture of the person’s gestures and 
facial expression. 

The procedure would be somewhat as 
follows: A per8on speaking or singing into 
the phonograph would be photographed by 
an automatic apparatus geared with the 
barrel of the phonograph. The pictures 
would be instantaneous, and taken at the 
rate of, say, ten pictures per second. They 
would then be developed and arranged in a 
special lantern for reproduction on a screen 
isochronously with the phonograph, when 
the latter is reproducing the speech. An 
audience might thus be enabled not only to 
hear the utterances of, say, a famous actor, 
but also see himself and his actions repre- 
sented ona screen. About a year and a half 
ago M. A. Bandsept, of Brussels, experi- 
mented with a similar apparatus. 

aE! he ES 

Electric Lights for Convicts’ Cells. 

The cells of the 700 convicts in the North- 
ern Indiana Penitentiary, at Michigan City, 
will be illuminated by electricity after Sep- 
tember 1. The board of directors have 
adopted the incandescent system. Every 
cell will have one lamp. The convicts have 
heretofore been allowed candles, but under 
the new method of illuminating the sare 











will have the assurance that all lights are 
extinguished on time. 











Transmission and Distribution of 
Motive Power. 

Our contemporary, the Hlectrician (Lon- 
don), says that ‘* in the discussion of alternate- 
current motors, and indeed of electric mo- 
tors in general, sufficient stress is seldom 
laid upon the distinction between the trans- 
mission and the distribution of motive 
power. It requires no argument to prove 
that these are two distinct problems. A 
type of motor which may prove admirably 
adapted for the steady conversion of electrical 
into mechanical energy (at the rate perbaps 
of some hundreds of horse-power) might 
easily become valueless if built upon a 
smaller scale and set to do intermittent work 
under varying conditions. The continuous 
current motor has long furnished an ade- 
quate solution of the distributing problem 
(though it still remains absolutely without 
illustration in this country). But whilst 
little bas been said about it. the fact is gen- 
erally recognized that for the transmission 
and conversion of energy upon the larger 
scale with continuous currents an upward 
limit is soon imposed by reason of the very 
serious difficulties of dealing with high 
tension in such machines. So far as 
the motor itself is concerned, these diffi- 
culties make themselves apparent with 
continuous current machinery at a far 
earlier stage than is the case with alter- 
nators, and we do not hesitate to express the 
opinion that if ever Sir William Thomson’s 
vision of the utilization of the Falls of 
Niagara is realized, it will be by means of the 
alternate-current motor. We say-this in spite 
of M. Leblanc’s confident assertion that the 
synchronizing motor (of the type identical 
with the generator) is necessarily inefficient. 
It is true that the maintenance of cophasial 
synchronism necessarily demands a certain 
expenditure of energy—it is also true that 
this is wasted as heat in the coils of the 
armature, but in the absence of direct ex- 
perimental evidence it would seem that M. 
Leblanc is somewhat rash in asserting that 
this loss is necessarily so great as to seriously 
impair the efficiency of the system. We 
anticipate that Mr. Mordey will before long 
be in a position to throw some light upon 
this important point. 

‘« Since the above notes were written, it is 
stated in Comptes Rendus that M. Leblanc 
has himself invented and constructed an al- 
ternating motor of a novel and highly re- 


markable type. On another page will be 
found a full translation of the brief memoir 
in which the inventor has submitted his 
solution of the problem to the French 
Academy. It must be admitted that the 


absence of diagrams, and the somewhat com- 


plex character of the design, renders the de- 
scription not altogether as intelligible as 
could be wished.” 





* * An electric motor is employed at the 
Altoona shops of the Pennsylvania R. R. in 
boring out locomotive cylinders. There are 
now being installed at their shops two 50- 
light arc machines and an incandescent 
plant. 

* * The trial trip of a novel electrical 
yacht was made a few days ago from the 
Penn. R. R. pier at Jersey City down as 
far as Liberty Island. In the cabin lockers 
of the ‘‘ Electron” were 200 Faure accumu- 
lators which, representing 804¢ h. p., were 
furnished by the Electrical Accumulator 
Company of New York, and which supplied 
power toal0h. p. motor concealed beneath 
the floor of the cabin. With this motor and 
the 200 cells all charged, the ‘‘ Electron” 
would run 80 miles at a speed of eight miles 
per hour. 


* * Robt. McCulloch, directive head of 
the syndicate controlling the Broadway and 
other car lines, at St. Louis, Mo., says that 
the reconstructed electric system on the 
south end of the road will be given another 
start. The cost of the change has been over 
$50,000. If successful, Mr. McCulloch says 
there will be no delay in putting the system 
in working shape on both ends of the road. 
If the system is successful there will be no 
delay in giving trial of some other rapid 
transit system. In the meantime he has added 
20 additional cars to the line, and put the 
cars in running order, only two ‘minutes 


apart. 
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Telegraphy Regarded from a Financial 
Point of View—High Speed and 
Low Speed. 

It is now notoriously admitted by everyone 
that telegraphy, along with its undeniable 
political and moral aspect, has also a finan- 
cial side not less evident. 

As a public service its mission is to furnish 
a trustworthy instrument for the prompt ex- 
change of ideas, and to render its means of 
communication available for the mass of the 
public. It is important that the country 
should be able to make use of the telegraph 
to the utmost limit of possibility, the in- 
crease of the number of telegrams contribut- 
ing incontestably in no small degree to the 
development of national prosperity. 

As an industry, the fundamental point to 
be reached is to bring in the greatest profit. 
But in a great number of countries the tele- 
graph, far from yielding a profit, does not 
cover expenses. What means can be em- 
ployed to remedy this situation ? Shall the 
price of telegrams be increased ? 

To demonstrate the slight efficacy of a 
rise in charges, I will confine myself to a 
single instance, but which, I hope, will be 
considered decisive. 

Conjointly with the adoption of the scheme 
of charging per word, the cost of internal 
telegrams in Switzerland has been raised to 
such a point that the mean returns per 
dispatch which, prior to October 1st, 1877, 
were 55 centimes, during the three first 
months of the innovation rose to 71 centimes, 
But as we 
lean from the Report of the Administration 
of the Swiss Telegraphs, on its working in 
1877, itt was expected that the average num- 
ber of werds, which was still 16.24, would 
gradually simk to 14, whence there would re- 


sult only the modest increase of 10 centimes 


per telegram. 

The following table indicates the financial 
results of working according to official data 
denicnene up to this day : 























lw | Differ. 
; | No. of |Difference | 
Years. tel’ grams| from 1876 Returns | nny 
1876 oun sail eonieeiii ee 
1877........| 1,950,546) — 167,827) 1,138,366) —26,147 
1878. . 1,500,108] — 628,265) 1,100,404) —64,109 
1879........| 1,679,831) — 488,542} 1,158,684) — 5,829 
1880 -| 1,751,018; — 367,355) 1,202,447) +-37,934 
1881........| 1,887,385] — 280,988 1921001] 156348 
1882........| 1,790,311] — 328,062) 1,191,556] +27,043 
Spee 1,750,045} — 368,328) 1,187,050) —27,463 
1884. 1,724,989) 393,384| 1,116,667; —47,846 
1885 1,750,054 — 359,319] 1,188,507) —26,006 
1886........| 1,793,938} — 324,435 1,159,083; — 5,430 
= 1,816, 524) — 301,849) 1,177.107| +12,594 
Total since —,-—-- Ranietriads Fiche cia 
1878) 17,498, 208) —3,690,527' 11,602,566) —~ 42,564 











we suppose that with the maintenance 
of the old gcale of charges the internal tariff 
of the Swiss offices, the number of which 
has increased by more that 300 from 1876 to 
1887, had merely reached each year the 
figure shown in 1876, we should have had in 
the decennial period 1878-1887 21,188,730 
telegrams, yielding 11,645,130 francs or 
3,690,000 telegrams and a return of 82,500 
francs in excess of what has taken place. 
In 1876, the number of telegrams ex- 


‘changed with foreign countries, the inter- 
;national correspondence at the end of the 


10 years period would be 5,876,700 tele- 
grams. But there have been in reality 
8,214,211; that is to say, 2,387,000 in excess. 
Thus, whilst on the one hand the home cor- 
respondence, as compared with 1876, shows 
a decrease of 14 per cent., the foreign cor- 
respondence, on the other hand, has in- 
creased by 71 per cent. 

II.—The increase of charges not giving 
the result expected, let us see if by a reduc- 
tion of the price of telegrams we might pre- 
pare budgets which should show a favorable 
balance. 

The partisans of this measure ask why, if 
-we wish to extend the use of the telegraph 
and make it an excellent source of revenue 
for the treasury, we do not do with it as we 
have done with the post, since the decrease 
of postage to a uniform and very trifling 
sum has yielded such happy results. 

To this observation, which was made at 
the Telegraphic Conference which sat at 
Berlin in 1885, the Italian delegate, Sen. 
D'Amico, replied : The post can double its 
traffic with a slight increase of outlay, whilst 
in the telegraph a small increase of dispatches 





would suffice to require new wires, new ap- 
paratus, and new officials. 

Such is the fact. The post both in point 
of time and of material transmits a thousand, 
ten thousand. fifty thousand letters as easily 
asa hundred! The whole goes off in the 
same train. But the telegraph can, generally 
speaking, only forward one dispatch at a 
time and must be equipped on a vast scale 
to be in a position to preserve a reasonable 
mean speed for correspondence. Hence, an 
increase of traffic may sometime involve an 
increase in the facilities for working, some- 
times in a very rapid proportion. Under 
these circumstances we must use circumspec- 
tion in estimating the increase of profit 
which would result from an influx of tele- 
grams. 

Still we cannot deny that the telegraphic 
systems in genera] have still on their lines a 
very fair margin. If we examine tables 
showing the occupation of the lines, we dis- 
cover everywhere blank intervals in their 
working in the main lines, as well as in those 
of an inferior order. Thus it is evident that 
all the wires are capable of a greater sum 
total of work. But the increase of work 
should not be produced at hours of the day 
when the lines are already sufficiently en- 
gaged. 

Save this reservation, there is stil] more 
than one stage to be traversed before the 
transmitting power of the net is carried to 
the maximum; which is the basis upon 
which rests all the economy of the telegraphic 
service. 

This leads us in the third place to the 
examination of the means indicated us lead- 
ing to the desired solution. 

I11I.—The mcans - hich, in my opinion, 
whilst developing the traffic, would increase 
the returns, and the app.ication of which 
would direct the institution towards its 
double object, consists in the classification of 
the dispatches under three heads :— 

1. Telegrams for accelerated transmission 
(urgent telegrams) to be sent in preference to 
dispatches of the following class. 

2. Telegrams for normal transmission. 

8. Telegrams at low speed (with a re- 
duction of price) to be sent after the dis- 
patches of the second class have been finished. 

We may first pole that with the exception 
of the four following States, Great Britain, 
Bulgaria, Norway and Switzerland, ‘‘ urgent 
telegrams” are already admitted in European 
relations, and let us observe that these full 
speed correspondences, the utility of which 
is duly recognized, do not come in in such 
numbers that their treatment can sensibly 
affect the rapidity of transmission of ordinary 
telegrams. Further, if the number of the 
former increased so as to become an obstacle 
to the free disposal of the general correspon- 
dence, the extra fees which would be charged 
would largely contribute to the expenses of 
laying down and operating new wires, and 
apparatus for multiple transmission where 
the want was felt. 

The telegram of the third class (low speed) 
which would be the complement of the ur- 
gency telegrams (high speed) has not yet 
made its appearance in Europe. 

I have shown elsewhere what might be 
expected from a reduction of charges for 
correspondence which might undergo a 
delay in transmission without running -the 
risk of failing in their object. These tele- 
grams would be numerous, seeing that there 
are thousands of circumstances in life in 
which the telegraph would be utilized, to get 
rid of small epistolary jobs which generally 
cost more time than we care to devote to 
them. And as the transmission of slow tel- 
egrams might be effected at moments when 
at present the wires are unoccupied without 
increasing the outlay the profits would ac- 
crue to the treasury. 

On the lines which are now idle for the 
greatest part of the day, the creation of a 
class of cheap telegrams between the offices 
on such lines would be equivalent to a 
general reduction of charges, and the results 
which might be involved would not necessi- 
tate any increase in the means of trans- 
mission. 

Here are a few figures which show what 
gaps still exist in the working of the lines: 
Among 887 Dutch offices there were in 1887 





134, which, on the average, sent out only 
five telegrams daily ;. in 1886 in Switzerland 


among the 1,222 offices, there were 1,062 | | 


which sent out less than 20 telegrams daily, 
and 159 with less than one telegram daily. 
And it will be something similar every where. 

It is evident that where there exists a wire, 
an apparatus and an official, the tariff which 
lets all these elements of production stand 
idle instead of keeping them employed has 
something wanting, for work alone yields 
receipts, and the expenses go on always 
whether the line works or stands idle. 

Hence it follows that in searching for 
measures which would lead to a maximum 
employment of the wires it is proper to fol- 
low the advice of economical science, which, 
if applied to telegraphy, declares that within 
the limits of the organization of the lines it 
is more profitable to transmit despatches 
cheaply than not to transmit them at all. 
We may differ as to the method of applying 
this principle, but it is nevertheless the only 
one which remains applicable, industrially 
speaking. 

From the moment when we recognize that 
telegraphy contains the commercial element, 
we have only to follow the track which the 
nature of the case has distinctly proved, and 
introduce measures which free-trade would 
not for a moment hesitate to apply. 

After having contended that if the end 
proposed is to render telegraphy available to 
more persons, and to make of it, if possible, 
at the same time a source of revenue, M. E. 
Cuper asserts that we must look for inspira- 
to commerce, to the great industries to com- 
panies. In developing this idea, he adds : 

‘*On railways, are not there transports of 
goods by swift and slow trains? Are there 
not express trains, direct, semi-direct and 
‘omnibus trains,’ which everyone is free to 
use, according as he is more or less pressed 
for time? By the express and direct trains 
only the great centers are placed in commu- 
nication, and for some hours the other towns 
situate along the line are as if non-existent. 
Why are not ‘omnibus trains’ the only ones 
in existence, seeing that they are the only 
ones which can, for financial reasons, be 
utilized by cveryone? In one and the same 
train are there not often first, second and 
third class carriages? Certainly the first 
class does not arrive sooner than the third, 
and this division merely gives the traveller 
the option of seating himself more or less 
comfortably, and of spending only what he 
wishes, or what he can. Can he not even, 
if needful, have a special train ? 

‘*All these distinctions, based upon ad- 
vantage and free choice, are a means of 
connection more: certain than would be ab- 
solute uniformity. 

‘The post itself, has it not registered let- 
ters, the carriage of which is certainly not 
more rapid, but the delivery is more certain? 
In a word, take all the great undertakings 
which affect the public, and you find vari- 
ous grades of price uniformly varied.” 

IV.—After having explained the different 
grades of urgency for telegrams, it remains 
merely to show the advantages of the sys- 
tem proposed. These advantages would 
appear :— 

1. In an increased transmission power of 
the system of wires, by leaving to the last 
place the transmission of telegrams which 
will bear delay, we should enlarge the 
means of action for business hours, which 
would enable us, without additional expense 
in wages, to increase the total number of 
transmissions effected on the totality of the 
lines in a given time. 

2. By a cevelopment of the traffic in con- 
sequence of the reduction of charge for slow 
telegrams. 

Thus regarding the situation which would 
be created, we may consider the innovation 
useful, since it would postpone the time 


when additional means of transmission would 
be needed. It would lead to the full utiliza- 
tion of the resources of the wires.—P. G. H. 
Linckens, Commissioner in the General Direc- 
tion of Dutch Posts and Telegraphs, in Jour- 
nal des Economistes. 





..». In France a system of universal tele- 
graphic language is proposed, which it is 
claimed would be of great service to the 
public. 
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. The Empire and Bay State Tele- 
graph Company is putting four new wizes 
on its line through Connecticut and the 
linemen have met with no opposition except 
at Melrose. Mrs. Frank Gowdy ordered 
the men to stop work and used a shot-gun 
to emphasize her order. The men gave up 
the field to the armed force. 


. The statement of the Mexican Tele- 
graph Company for the half year ended June 
30 shows: Surplus above dividend of Jan. 
12, 1889, $241,931; net receipts, all sources, 
$155,677 ; total, $398,608. Dividends, $71,- 
720; surplus above dividend July 12, 
$326,888. The company paid five per cent. 
on its stock for the half year and earned over 
10 per cent. 


. The Central and South American 
Telegraph Company, for six months ending 
June 30, shows: Surplus above dividend of 
Jan. 5, 1889, $831,596; net receipts, all 
sources, $258,144; total, $589,740; dividends, 
$140,231 ; surplus above dividend of July 6, 
$149,509. This surplus remained after pay- 
ing two quarterly dividends of 134 per cent. 
or 346 per cent. for six months, against earn- 
ings of 6.3 per cent. 


. The new lines of the Commercial 
Union Telegraph Company, of Maine, are 
up as far as Auburn, Lewiston, Brunswick 
and Bath, and the offices at these points 
were opened last week. Work is being 
pushed all along the line, and the offices at 
Augusta, Hallowell and Gardner will be 
opened in September. The linemen are 
now stringing the wires at various points, 
and the energetic officers of the line propose 
to have things move right along. 


. It is announced that M. Courton, a 
chemist, produced recently at the sitting of 
the French Academy of Sciences, a sealed 
envelope containing a description of an ap- 
paratus by means of which objects may be 
seen at vast distances, the vibration of light 
being transmitted. About four years ago 
Herr P. Nipkow described his ‘‘ electrical 
telescope,” an invention based on the same 
idea, and only a few weeks ago Herr Korzel 
showed the practicability of the idea by ex- 
hibiting to a party of scientists in Berlin 
the image, received on a glass plate, of a 
friend who was at that moment speaking to 
him through a telephone in Potsdam. Edi- 
son is also at work on a similar machine. 


. Almost the first question asked by 
the manager of an electric light company 
when an application has been made to 
power, is: ‘‘How much electric power 
must I allow per car?” No man can give 
a definite answer to this question that will 
meet all conditions. If the following facts 
are known, a fair judgment can be made: 
1. Number of cars simultaneously operated. 
2. Speed and nature of service. 3. Max- 
imum grade, and number of grades. 4. 
Scheduled location of cars in reference to 
grades. 5. Motor cars to be used to tow 
other cars or not. 6. Any peculiarities in 
regard to the distribution of cars. 7. Con- 
dition of track. 8. Location of track in 
reference to power-house. 


. The following letter has been received 
by Supt. Gill, of the Western Union Tele- 
graph Company, of Philadelphia, from 
Helen Wallace Hinckley, secretary of the 
Children’s Aid Society at Johnstown, Pa.: 

** Dear SrR—Will you kindly see that the 
Western Union Telegraph Company receives 
the earnest thanks of those engaged in work 
for the relief of mothers and children at 
Johnstown and from Philadelphia since the 
flood. The above company at once placed 
their wires most generously at the command 
of the Children’s Aid Society, in so far as 
gown, bane ree of charge all their messages. 
This has been of such comfortand assistance 
in facilitating all work of the Johnstown 
children’s aid office that I am moved to send, 
on behalf of that office, this expression of 


heartfelt thanks. Personall i. would add 
most earnest thanks also. truly yours, 
poles Waxteae INCKLEY. 


** August 9. aia 
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* * A new Westinghouse device for signal- 
ing from the conductor to the engineer on a 
moving train is being tested on the Toledo 
Division of the Michigan Central. 

* * Transfer tables of the Fitchburg 
R. R. Co., at their car shops at Fitchburg, 
Mass., are now operating successfully. Stor- 
age batteries and the overhead trolley wire 
system of the Union Car Company are used. 

* * The electric road at Beverly, Mass., 
using the storage battery system will be run- 
ning in a short time as the construction work 
is about completed, and the cars for the road 
will arrive in a few days. 

* * The Georgetown (Md.) and Tenley- 
town Electric Railway Company broke 
ground at 7 o’clock Monday morning. The 
construction of the road will be pushed 
under the immediate supervision of Gen. 
Drum. 

* * The contract for the building and 
equipment of ten miles of electric street 
railway at Kearney, Neb., has been given 
the Thomson-Housion Company. The road 
is to be completed and in operation January 
1, 1890. 

* * The Daft road running through Mer- 
iden, Ct., and now operated by the overhead 
trolley system, is changing its equipment so 
that the trolleys, instead of running on top 
of the wires and supported by them, will 
make contact from below. 

** The Street Railway Company at 
Covington, Ky., has finally decided to ac- 
cept the rapid transit ordinance recently 
passed and will at once begin the survey for 
the electric road. The first line to be altered 
is the Covington branch of the Madison 
avenue line. 

** The sum of $45,000 has been sub- 
scribed as a subsidy for the new line of elec- 
tric railway that will connect the beautiful 
heights southeast of Portland, Ore., with 
the heart of the city direct. The comple- 
tion of this line is promised by the latter 
part of September. 

* * The Connecticut Motor Company, lo- 
cated at No. 42 Union Place, Hartford, is 
to remove to Southington about the middle 
of August. The capital stock, now $12,000, 
will be increased to $26,000, the necessary 
money having been raised by the manufac- 
turers and people of Southington. 

* * The stockholders of the Citizens’ Pas- 
senger Railway, of Norristown, Pa., are 
contemplating the sale of the road to the 
New York Improvement Company. It is 
the intention of the New York parties, 
should they acquire possession, to substitute 
electricity for horses as motive power. 

* * Twelve new motors and 15 coaches 
will be added to the rolling stock of the 
Omaha electric railway. When these are in 
use the company can run 28 trains com- 
prising 61 cars. Various extensions nearing 
completion and increased business is the 
moving cause of these extensive improve- 
ments. 

* * The Electric Railroad Company, of 
Chattanooga, Tenn., composed of Charles 
A. Lyerly, Edward Watkins and Samuel W. 
Divine, has bought out the controlling in- 

terest in the City Street Railway Company 
and taken formal charge. Horses wiil be 
replaced as soon as possible by electric mo- 
tors on all the lines, using the Sprague sys- 
tem. 

* * H. R. Hewitt, of Minnesota, has dis- 
posed of his interest in the Stillwater elec- 
tric street car line to E. D. Allen, of Daven- 
port, Iowa. The consideration is not given, 
but it is considerably over $30,000. The 
exclusive owners of the road now are Dr. 
W. L. Allen, president ; T. O. Swiney, vice- 
president, and E. D. Allen, secretary and 
treasurer. 





* * The capital stock of -the National 
Electric Traction Company, Detroit; Mich., 
has been increased from $100,000 to $200,- 
000.. The principal stockholders are Hugh 
McMillan, John M. Nicol, ©. Corbett, W. 
A. Jackson and Frank E. Snow. 

* * A compromise between the friends 
and opponents of the electric road proposed 
by the South Covington, Ky., and Cincin- 
nati Street Railway Company, making some 
concessions, is proposed, and will doubtless 
result in the ultimate construction of the 
road. 


* * The Watervliet Turnpike and Rail- 
road Company, of Albany, N. Y., still hope 
to have the electric cars running in time for 
the State fair. The 12 cars are being equipped 
with the necessary machinery. Each car 
when completed will weigh about five and a 
half tons, and will be lighted with the in- 
candescent light. 

* * The Select and Common Councils of 
Lebanon have adopted the report of the 
committee on conference on granting the 
franchise to the Lebanon Electric Railway 
Company for the building of a street pas- 
senger railway through the main thorough- 

ares of the city. It will be eight miles in 
length, and its construction will be com- 
menced at ouce. 

* * The Cincinnati (Ohio) Electric Light 
and Power Company have secured a large 
property at the corner of Broadway and 
Hunt street, and have commenced work 
breaking ground for their new electric light 
plant. The contemplated plant will havea 
capacity of 1,000 arc and 10,000 incandescent 
lights, The well known Thomson-Houston 
system is to be used. 

** The Pittsburgh, Knoxville and Mt. 
Oliver (Pa.) Electric Railway Company in- 
tends to resume running its cars after an 
interval of three months devoted to experi- 
ments with storage battery systems. The 
style formerly in use burnt out in a myste- 
rious manner, but it is thought a check upon 
the battery has been devised by which the 
cars can be operated successfully. 

* * The trustees of the Polytechnic Col- 
lege of Pennsylvania, the sessions of which 
begin about the ‘middle of September, are 
fitting up on the lower floor of the college 
building, on Seventeenth street, above Cherry 
street, an electrical laboratory. The labora 
tory will be provided with tools for the 
manual training of students in the construe- 
tion of the modern forms of electrical ap- 
paratus and machines. 

* * As the work at Schenectady, N. Y., 
on the new hotel to be called the Edison ad- 
vances, it discloses what will be a remark- 
ably handsome building. The Edison ma- 
chine works are putting up three new build- 
ings, which will be 200x300 feet. The com- 
pany expects to complete these before cold 
weather sets in, and an additional force of 
about 500 men will be employed. This will 
make the total force about 2,000. 

** The East Cleveland Railway, of 
Cleveland, Ohio, has now inoperation about 
17 electric cars on the Sprague system. Dur- 
ing the month of May, 1889, this railway 
had 17 carson duty. During this time the 
cars covered the aggregate distance of 45.640 
miles, making the average car mileage ner 
day 93.72 miles. During the month 

: runs of 193 miles per day were made, 
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The maximum run for the month of one 
car was 3,536.46 miles, or an average per 
day of 114.08 miles. One car for eight suc 
cessive days made an average of over 143 
miles. The kind of duty required of these 
cars was of the hardest variety. There were 
no reserve cars, and each car was required 
to do constant service. Each car had to be 
run at the highest rate of speed. 





The Snelgrove Electric Weighing 
Machine. 

Our esteemed contemporary, the London 
Electrical Review, says of this machine. 
which is now exhibited in England for the 
first time, is the invention of Mr. Wm. Snel- 
grove, experimental] engineer to the exhibi- 
tors, Messrs. W. and T. Avery: It may be 
generally described as a self-balancing, self- 
indicating lever weighing machine, and 
apart, therefore, from the fact that it em- 
bodies the first application of electricity to 
the control of a weighing machine, may be 
said to be unique, being, in fact, the first 
and only self-indicating knife-edged ma- 
chine in the world. The lever weighing 
machine, with knife edged centers, has long 
been recognized by engineers as the only 
truly accurate form of apparatus for weigh- 
ing. In recent years, however, a consider- 


able demand has arisen for self-indicating 


dial machines, and various forms of spring 
balances, pendulum balances, hydrostatic or 
hydraulic weighing machines, etc., have 
been produced to meet this demand. 

The whole of the mechanism for balancing 
the machine and indicating the weights being 
confined to the steelyard or beam, it must 
be understood that in all other details the 
machine is of the ordinary platform or 
weighbridgetype. the machire being mounted 
ona suitable pillar, and the back centers 
connected as usual by a sbackle and link to 
the lower levers carrying the platform. 

It indicates, by means of revolving dials, 
up to 10 ewt., by graduations of 1 Ib., the 
weights being shown through the three 
windows showing cwts., qrs., Ibs., respec- 
tively. 

The machine under notice has two mov- 
able slides or poises, the small poise being 
equivalent to 27 lbs., and giving 27 indica- 
tions of 1 Ib. each, and the large poise being 
equivalent to 9 cwt. 3 qrs. and giving 39 
indications of 1 quarter cwt. each, one step 
or indication of the heavy poise being equal 
to the entire travel of the small poise. 

Each poise is provided with wheels or 
rollers at both ends, the large poise travelling 
on the steelyard and the small poise travel- 
ling on rails attached to the steelyard. Each 
poise is cut with ratchet teeth on the upper 
and ordinary spur teeth on the lower sides. 

The ratchet teeth, whose vertical sides 
face the zero end of the steelyard, engage 
with pawls pivoted on the framework of 
the machine, the lower racks gearing into 
independent loose pinions fitted with clutch 
boxes sliding on a main spindle. The spindle 
is revolved by a small electro-motor, and is 
provided with one fixed clutch box with two 
clutch faces in close proximity to the loose 
pinions and clutches. 

Electro-magnets are arranged to lift the 
pawls, and other electro magnets are pro- 
vided to pull the loose clutch boxes in and 
out of gear with those fixed on the spindle. 
Springs are also fitted to pull the clutches 
out when the said magnets are demagnet- 
ized. 

At both extremities of the travel of vach 
poise current switches are arranged to be 
operated hy the poise itself. The outward 
movement of the poises is effected by the 
eJectro motor, the inward movement or re- 
turn to zero by means of helical springs 
which are coiled up during the outward 
travel of the poises. 

Electrica] contacts are fixed on the upper 
and lower jaw of the carrier and on the free 
end of steelyard, which is free to move be. 
tween the said jaws. 

One pole of a battery is connected to both 
jaws of the carrier, the other pole by means 
of a flexible conductor, to a terminal near 
the centers of the steelyard. The electro- 
motor and the clutch-withdrawing magnets 
are included in the circuit of a second bat- 
tery, connected by terminals and a flexible 
cord near the centers. 

The carrier is provided with an electro- 
magnetic brake in circuit with the carrier 
contacts to check undue vibration of the 
steelyard, and without affecting or impair- 
ing the sensitiveness of the balance to stop 
the vibrations, after equilibrium has been 
obtained. 

The second battery circuit, including the 
electro-motor, is normally open, but is closed 





by means of an electro-magnet switch in- 
cluded in a circuit from the upper steelyard 
contact only. 

When the steelvard is resting on the lower 
jaw of carrier, the first battery isin circuit 
with the pawling-lifting magnets, and the 
motor battery circuit is open.. With the 
steelyard against the upper jaw. the first 
battery is in circuit with the clutch-opera- 
ting magnets and the motor battery circuit 
is closed. With the steelyard in equilibrium 
or all the poises at zero, or at the further 
extreme limit of their uravel, both battery 
circuits are open, and the machine ccmes to 
rest. 

The action of the machine is as follows : 
On the load being placed on the platform 
the steelyard rises, and presses against the 
upper end of steelvard carrier and thus 
closes a circuit of one battery. Included in 
this circuit is the brake electro-magnet, the 
motor relay, the switch, and the small 
poise clutch-magnet ; the motor, therefore 
starts, and the small poise being drawn into 
gear with the main revolving spindle, travels 
out on the steelyard until (unless it pre- 
viously balances the load) it strikes the 
switch lever ; the small] poise clutch magnet 
is thereby cut out of circuit, and the large 
poise cluich magnet is included instead. 
The small poise being released from the 
clutch, would now travel back to zero, pro- 
pelled by its helical spring, but it is held in 
its outward position by its pawl. The large 
poise is now travelling out on the steelyard 
until (unless it previously ~alances the load) 
it strikes its own switch lever, thereby cut- 
ting its own clutch magnet out of the 
circuit. 

Thus, should tbe load on the platform ex- 
ceed the capacity of the machine, all the 
circuits are broken and the whole of the 
mechanism comes to rest. Supposing, how- 
ever, that the platform load is balanced on the 
large poise, reaching a certain point in its 
travel, the action of the machine will be as 
follows: On the load being balanced, the 
steelyard will fall away from the upper con- 
tact, thereby breaking the circuit completely 
at that point. The clutch magnetsof the 
large poise and the motor relay will be de- 
magnetized, the motor relay armature spring- 
ing back into nermal position, cuts the 
motor out of circuit and for a short period 
passes the current of the motor battery 
through the clutch-withdrawing magnet Of 
the large poise. The large poise is now re- 
leased from the motor and (although the 
latter may continue to run by momentum 
for some seconds) is instantly stopped and 
and held by its pawl, against its return 
spring. 

In this position it will have either exactly 
balanced or over-balanced the platform, in 
the former case nothing further need be said 
except that the figured dials will indicate at 
a glance the exact weight on the platform. 

The poise may, however, be said to have 
over-balanced the load (in 99 cases out of 100 
this will be the case), consequently the steel- 
yard will drop from the upper and rest on 
the lower contact screw of the end carrier. 
A battery circuit will then be closed, includ- 
ing the brake on the end carrier, small poise, 
rear switch, and the small poise pawl mag- 
net. The latter will then lift the pawl, and 
the small poise will then run back until by 


balancing the load the free end of steelyard 
rises from the lower contact. The instant 
the steelyard rises into equilibrium, the paw] 
will engage and hold the small poise. The 
dials will now indicate the correct weight. 
Should the small] poise run too far back, the 
rise of the steelyard to the upper jaw will 
again close the motor and clutch circuits, 
and the small poise will again travel outward 
to obtain equilibrium. 

The poises therefore cannot come to rest 
until they have obtained such a position on 
the steelyard that the latter remains in per- 
fect equilibrium between the two jaws of 
the end carrier, in other words, the machine 
itself insists on a perfectly true balance, and 
is practically incapable of indicating an in- 
correct weight 

On removing the goods from the platform 
the steelyard drops on to the lower contact 
of carrier and the small poise paw) is lifted 
(as mentioned above) allowing the small 
poise to run backwards on the rail until it 
strikes its own rear switch. The latter bein 
pressed back by poise cuts out the smal 

ise magnet from the circuit and includes 
lootend ‘of it the large poise pawl magnet, 
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The large poise paw] is thereupon lifted, and 
the large poise travels back until it strikes 
against its own rear switch levemthe latter 


being pressed back breaks the cifcuit’¢com | 


pletely. The two poises are now at zero, 
both batteries are on open circuit, and the 
machine is ready for a fresh load. The 
operation of weighing is performed by the 
machine in a small fraction of the time it 
takes to describe it. A perfect equilibrium 
is obtained in from six to twelve seconds after 
loading the platform, while two or three 
seconds suffice for the return of the poises to 
zero on removing the load. It will thus be 
apparent that the entire action of the machine 
is entirely automatic. 

The essential point in the construction of 
the machine is that with any load on the 
platform the poise or poises will not come 
to rest until they have obtained the exact 
positions on the steelyard that enable them 
to balance the load. The machine thus 
,utomatically insists ona perfect equilibruim, 
before its revolving dials will stop perma- 
nently at any group of figures. In the de- 
signing of a machive of this description it 
vill be evident that a large number of points 
have to be considered. 

{n the Snelgrove weighing macbine the 
whole of the electro-magnetic mechanism is 
ittached to thesteelyard itself, which is then 
is free to vibrate or oscillate as one of the 
isual pattern. This is a very important 
matter from a weighing engineer’s point of 
iew. Moreover, the mechanism must be 

) designed that no revolving or reciprocat- 
ing parts can, when in motion, cause fluctu- 
tions in the center of gravity or balance of 
he steelyard 

A multiple arrangement of poises (with- 
yut which fine indications would be impos- 
ible on a steelvard of any reasonable lenzth) 
equires that the large poise shall only come 





Drop-Forged Commutator Bars. 

We present to the readers of the Review 
an illustration of a commutator bar cast 
from one solid piece of unalloyed copper, 
the method of which is the invention of Mr. 
C. E. Billings, of the Billings & Spencer 
Company, of Hartford, Conn. 

Commutator bars formerly were either 
cast of an alloy containing as great a pro- 
portion of copper as possible, or made in 
two parts, the larger portion of which was 
pure copper while the other part was a cast- 
able alloy, which were soldered together. 
In the former case the conductivity was not 
equal to that of copper, while in the latter 
the cost of manufacturing was somewhat 
expensive. 

A visit to one of our large electrical labor- 
atories, where Mr. Billings witnessed the 
great difficulty experienced by the workmen 
under the vld mode of manufacture, con- 
vinced him that these obstacles could be 
overcome, and his ideas, discredited at first 
by electrical men, led to the above inven- 
tion. 

Through this new system these bars are 
drop-forged, of one single piece of unalloyed 
copper, and are of a perfectly homogeneous 
molecular structure throughout, the fibre 
or grain of the copper, as shown in illustra- 
tion, being so arranged as to be everywhere 
parallel with the axis of the arm, and of the 
greatest possible density. 

The Billings & Spencer Company have 
shipped from their factory over 36,000 of 
these commutator bars to the Thomson- 
Houston, Edison, Westinghouse, Schuy ler, 
Mather, Fort Wayne Jenney and Daft Klec- 
tric Companies in different sizes from two 
ounces to four pounds, while at the present 
time they are preparing another consignment 
of 3,000 for the Thomson-Houston Company 
besides other large orders. These commuta- 
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Electric Lights as Beacons. 

It is said that the experiment of using 
electricity in lighthouses has been such an 
assured success, as demonstrated by appli- 
cation of the same at one of the beacons at 
Sandy Hook, N. J., that the lighthouse 
department has decided in future to have it 
applied to all lighthouses and lightships on 


the coast. 
——_e @» e——_- 


Average Rate of Are Lights. 

We are in receipt of the following sche 
dule showing the prices paid for all night 
lighting by 2,000 candle-power are lamps in 
the following named cities: 

















No. Price 
lights. per light. 

Albany, N. Y -. 481 $182 50 
Rochester, N. 252 104 50 
Kansas City, Mo. . 6 200 00 
Salem, Mass. . . 160 164 25 
Hoboken, N. J. . 10 146 Ww 
Manchester, N. H...........-...- 235 156 95 
‘0, isa icesxbayeecees 25 240 00 
Ps Divgcne ccccuvepassevoes 81 146 00 
ayton, 122 150 00 
CS ee rr 171 157 48 
Kalamazoo, Mich... ...........-- 128 132 50 
Springfield, Ill.............. .... 100 137 5u 
errr 7 237 50 
SS ee 88 141 00 
I MEE. 5.00 o.0.6 90008 0:09.00 18 160 00 
Grand Rapids, Mich.............. 110 140 Ov 
Washington, D. C.:.............. 30 182 50 
Camden, N. 85 146 00 
Plymouth, Pa. .... ..... 12 146 00 
TR 0d ion odes ceecces Me 127 Ov 
Seranton, Pa. (Coal Dust Fuel)... 322 73 00 
Binghamton, N. Y.............-.. 100 110 00 
gos. ee -nietintien 300 144 00 
Fall River, Mass............. ... 530 180 60 
IRS SS ci cevccsevvense aD 200 75 
aS Peer 216 00 
Montgomery, Ala........... .... 100 155 18 
East Saginaw, Mich.............. 126 140 (0 
PO era ee ee ..8160 59 
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—— The California Electrical Woiks, ot 
San Francisco, have taken the agency for 
the Indianapolis Jenney Electric Light Com- 
pany. Theplants of this system were among 
the first installed in California, and many 
are n»w in operation. The system has been 
greatly improved of late, and with proper 
pushing will seli well. 
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ty rest exactly at pre-determined points, and 
is a variation in the resting point of yy 
of an inch might make an error on the plat- 
formof half a hundredweight, itis practically 
impossible with any system of direct gearing 
to carry the poise out and stop it with such 
exactness. 

In the Snelgrove machine, however, the 
most absolute accuracy is attained by ensur- 
ing the slight over-running of the poises, and 
the return of them and fixture at the pre- 
determined points by the elastic power of the 
helical return springs. One more point may 
be noted, and that is the brake on the free 
end of steelyard. 

This, at first sight, would appear to impair 
the sensitiveness of the balance, but it is not 
so. It was found that frequently, when 
ictually balanced by the poises, the momen- 
tum of the falling steelyard would carry it 
to the lower jaw, and consequently close the 
return circuit, resulting in waste of time. 
The brake shown is so arranged that it is 
held by its electro-magnet, which is in circuit 
with both jaws of carrier, quite clear of the 
steelyard end, at the moment of the latter 
attaining equilibrium ; but applies itself im- 
mediately the steelyard breaks contact with 
either jaw, and checks the momentum and 
limits the oscillation. 

The electric current required to operate 
the machine is supplied by a small constant 
battery, concealed in the base, for the usual 
intermittent work on an ordinary weigh- 
bridge. Leclanché cells have been found 
very satisfactory. 

The electric connections and _ current 
switches require no attention or manipu- 


lation whatever, as they are automati- 
cally controlled by the machine itself, 
on placing the goods to be weighed 


upon the platform, the machine itself closes 
the electric circuit, and thus obtains the cur- 
rent necessary to operate its mechanism. 
The attendant, therefore, beyond placing the 
goods on the platform, does not touch the 
machine. 

The entire cycle of operations, switching 
on the current, ‘balancing the machine, indi- 
cating the discovered weight in a single 
group of figures, returning the mechanism 
to zero when the goods are removed, and 
finally switching off the current when the 
weighing is finished to prevent waste being 
completely performed by the machine itself. 








tor bars have been received with great favor 
by manufacturers of dynamos and electric 
motors generally. 

——__e = eo ____ 

The Eickemeyer Dynamo and Motor 
Company, of Denver, Col. 
Thiscompany was incorporated on August 
22d under the laws of the State of Colorado, 
with Stetson Leach, L. M. Cuthbert and W. 
F. Reed as incorporators. ‘The capital stock 
of the company is $30,000, and the officials 
elected by the hoard of directors to serve for | 
the first year are: J. T. Lynch, of New 
York, president ; Stetson Leach, of Denver, | 
vice-president and general manager; and 
W. F. Reed, of Denver, secretary and 

treasurer. 

The superior quality of the Eickemeyer 
dynamo has attracted the attention of the | 
trade in Denver and throughout the State, 
and a number of large machines have about | 
been negotiated for. Although the company 
has only recently organized, the outlook for 
a large and profitable business is very flatter- 
ing. 

This company will deal exclusively in 
the Eickemeyer dynamos and motors and | 
the auxiliary appliances connected therewith. 
There is a growing demand in Colorado for 
a good dynamo and motor and the one this | 


company offers scems to fill all the require- 
ments. The fact that it is the dynamo and 
motor which is used by the Pullman Com- 
pavy in their shops and on their limited 
trains goes to show that if it were not all that 
is represented for it that the Pullman Com- 
pany would never have adopted it. 
———_0 = e—_—_ 
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—— The Edison machine works,at Schen- 
ectady, N. Y., have broken ground for three 
large buildings, to be erected adjvining their 
present establishment, the total ccst of which 
will be $105,000. The works have been a 
valuable addition to Schenectady’s industries 
and now employ 1,300 men. 





Bar. 


—— Professor Thomson, of electric weld- 
ing fame, has just perfected an invention by 
which the rails of street or steam railways 


| way be welded together by electricity after 


being placed in position. A dynamo pro- 
pels over the track an electric welding ma- 
chine, which welds the rails in one contin- 
uous line after it passes over them. It is 


| proposed to have at every 100 feet a break 


to allow for expansion. 


-—— The works of the Robinson-Foster 
Electric Motor Company at South Peabody, 
Mass., are now in the hands of a keeper, 
placed there by F. W. Prescott, who holds a 
chattel mortgage against the company. The 
property was to have been sold, but the 


| auctioneer was stopped by an injunction 


obiained by the company at the last 
minute. It is expected that a settlement will 
be made. Work was started in April, and 


| 75 hands were employed turning out 150 


motors. Most of these have been put out 
on trial, but the company hopes to raise 
money on them and continue business. 





8. T. Johnson, the local manager of 
the Thomson-Houston Electric Company, of 
Minneapolis, Minn., says that the ordinance 


| introduced at the council meeting the other 


night is simply a part of an interurban sys- 
tem which they proposeto build and operate 
and which is not designed to compete with 
any other existing company. This company 
has a contract to build 237 miles of road in 
Boston. They have purchased the old Pray 
building in Minneapolis, and expect to in: 
vest $500,000 in that city. They propose to 
build five lines into the interurban district, 
at an expense of $3,000,000 to $4,000.000. 
One line will be a short line between the 
two cities, making only one stop, and proba- 
bly completing the run in about 18 min- 
utes. The fare will not be more than 25 
cents, 





| 
| and Mator Co. 





—— Allof the city and county buildings 
at Rochester, N. Y., are now illuminated 
by electricity. 


—— The Thomson-Houston Electric Com- 
pany has received an order from Osaka, 


| Japan, for dynamos. 


—— The scheme for lighting the entire 
city of Montreal, Canada, with 800 arc lamps, 
is almost comp!eted. Most of the lamps are 
fixed and are in use giving satisfactory re- 
sults, 

—— The Oakland, Cal., Flectric Light 
has erected an iron tower 


| 100 feet high, having five arc lamps to de- 





monstrate the efficiency of its system for 
sircet lighting to the city. 


-— The Ohio attorney general has de- 
cided that established gas companies cannot 
add electric lighting to their charters, 
although new companies dealing in both gas 
and electric lights may be organized. 


—— The Baltimore & Ohio Company 
have concluded todo away with their pres- 
ent electric light machinery at Grafton, W. 
Va., and put in a larger and more powerful 
plant, capable of lighting the whole town. 


—— The electric light company at East- 
port, Me., have decided to put up a new build- 
ing at the gas works, into which the elec- 
tric light plant will be moved. They will add 
anotber engine and boiler and a 500-light 
dynamo to the works. 


—— Rutland, Vt., has closed a contract 
with the Thomson-Houston Electric Light 
Company, which calls for 53 are lights of 
2,000 candle-power each, and 150 incandes- 
cent lights of 32 candle-power each. The 
work of putting in the plant has been begun. 


—— We understand that the Brush Elec- 
tric Company, of Cleveland, Ohio, has added 
a department for the manufacture of elec- 
tric motors for street railway service. The 
company bids fair to make a success of its 
new departure, having quite a number of 
orders on hand. 





The immense electrical plant that is 
now being erected at London, on the Thames 
River, will consist of at least six large 
buildings. The engine recently put in is of 
5,000 horse-power, and runs one dynamo 
capable of generating electricity for over 
40,000 lights. The driving wheel to this 
dynamo is over six feet in diameter. There 
are very few arc lights in London, as the 
majority of business men look with disfavor 
upon running any extra risk of fire. 





The new Pullman vestibule sleeping 
cars, now in service on the Pennsylvania 
Railread’s New York and Chicago Limited, 
are illuminated not only by stationary elec- 
troliers, but by movable electric bulbs. 
These are attached by insulated wire to the 
window posts, and can be placed in any de- 
sired position, One can sit or lie in one’s 
berth and read with the same facility as in 
one’s private sitting room. The lights are 
of wonderful convenience to travellers who 
would spend their evenings in reading. 
Books are supplied from the library. 

—— Mr.J. S. Humbird, assistant generai 
manager of the Westinghouse Electric and 
Manufacturing Company, has returned from 
London, England, where he has completed 
the organization ot the Westinghouse Elec- 
tric Company, of London. The English 
company acquire the patents, good will, 
business and property of the American com- 
pany known as the Westinghouse Electric 
Company, of Pittsburgh, Pa. The new com- 
pany will manufacture and deal in every 
kind of engine, machine, wire, lamp or ap- 
pliance capable of being used for the genera- 
tion of electricity. The board of directors is 
composed of the following: Sir H. W. 
Tyler, M. P.; Francis Pary, John Dixon 
tibbs, Wm. D. Oyley, C. Colin Macrae, H. 
Rudolph Laing, i. T. Norton, G. Westing- 
house, Jr., and J. 8. Humbird. 
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Partrick & Carter. — This well- 
know Philadelphia house reports business 
never better. One feature of their business 
that makes them specially popular with all 
the construction companies is that they only 
manufacture and do not enter the general 
construction field. Their business is con- 
stantly increasing, and they are thoroughly 
awake to the progress that is being made in 
all branches of electrical work. 

The Pond Engineering Co. are 
furnishing the Consolidated Electric Light 
and Power Company, of Kansas City, Kan., 
with an Armington & Sims engine of 100 
horse-power and a Thompson indicator. 
Their Chicago representative will place in 
the Libby Prison, now being erected in that 
city, a second Armington & Sims engine to 
be used in driving Sperry arc lights. They 
are supplying the Exchange building, Kan- 
sas City, with a Hyatt filter, and Galena, 
Kan., with a 50 horse-power boiler. They 
have just shipped a small pumping outfit, 
including the boiler and necessary attach- 
ments, to Denison, Texas. 

Mr. J. J. Everingham, representing 
the Thomson-Houston Co., at Omaha, Neb., 
is keeping up his usuai good record of sales. 
He recently sold to the ‘‘ Ballou Electric 
Light Co.,” of Plattsmouth, 50 arc lights and 
650 electric incandescents. These lights will 
be started in about two weeks. And also 
to the ‘‘ Blair Electric Light and Power Co.” 
a 650 alternate machine, which they hope to 
have in operation about September 15th to 
20th. Other recent sales are the following : 
A 100-light incandescent plant to the ‘‘ Kansas 
State Sugar Co.” This plant is installed for 
the sugar works at Attica, Kansas. The 
lights there have just been put in operation 
and they are highly satisfied. A 200-light 
plant to the State of Nebraska which goes 
into the new asylum for the incurable insane 
at Hastings, Neb. These lights are expected 
to be started about September 15th. 

Electric Bells have passed the experi- 
mental period, and now have become as 
staple an article as nails. With the con- 
stantly increasing demand for these goods 
has arisen a keen competition which has re- 
sulted,,in many cases, in prices which are 
made at the expense of quality. The Elec- 
trical Supply Company, of Ansonia, Conn , 
and their Western branch, 171 Randolph 
street, Chicago, realizing the necessity of 
producing a bell which is not only first class 
in construction, but that it can be sold at popu- 
lar prices, have recently disposed of their en- 
tire former stock of electric bells, and have 

just made and put upon the market an en- 
tirely new bell of superior construction. 
Their new bells have been made with the one 
idea in view, to give satisfaction to all that 
use them. They have been made in the best 


possible manner, with no _ superfluous 
material. 
The Ball Engine Company, of 


Erie, Pa., manufacturers of the Ball en- 
gine, report the following shipments for 
August to date: Edison Electric Iumi- 
nating Co., Brooklyn, N. Y., two 300 horse- 
power each ; Queen City Electric Company, 
Cincinnati, O., one 150 horse powcr; Hel- 
vetia Silk Mills, Paterson, N. J., one 50 
horse-power ; Brooklyn Street Railway 
Company, Cleveland, O., one 125 horse- 
power ; St. Clair Hotei, Cincinnati, O., one 
25 horse-power ; Cincinnati Hospital, Cin- 
cinnati, O. two 35 horse-power each ; Platts- 
burg Electric Light Company, Plattsburg, N. 
Y., two 100 horse-power each; Marietta 
Electric Light Company, Marietta, Ga., one 
25 horse-power; A. M. Young, Catskill, 
N. Y., two 100 horse-power each ; Central 
Passenger Railway Company, Louisville, 
Ky., one 150 horse-power; Pioneer Iron 
Works, Cienfuegos, Cuba, 60 horse-power ; 
Metropolitan Street Railway Company, 


The .Thomson-Houston Electric 
Co. make an excellent showing as will be 
seen from the following sales of apparatus : 

Incandescent.—Bridgeport, Conn., 800; 
Portland, Me., 800; Excelsior Springs, Mo., 
400; Phoenix, N. Y., 400; Beverly, Mass., 
400; Northampton, Mass., 400; Lynn, 
Mass., 1,000; Lebanon, Tenn., 200; Piqua, 
O., 1,800; Fort Paine, Ala., 600 ; Meriden, 
Conn., 600 ; Covington, Conn., 600 ; Charles 
City, Iowa, 300 ; St. Paul, Minn., 300 ; Tar- 
rytown, N. Y., 600; Wilmington, N. C., 
600 ; Northampton, Mass., 600 ; Chattanooga, 
Tenn., 1,800; Cleveland, O., 1,300; Nor- 
walk, Conn., 600; Tarentum, Pa., 600; 


Bridgton, N. Y., 600; Camden, N. J., 
1,300; West Moorestown, N. Y. 500; 


Gardiner, Me., 500; Charlotte, N. C., 600; 
Forbes & Co., Portage, Wis., 600; Sawyer, 
Goodman & Co., Manonetite, Wis., 200; 
Vermont Marble Co., Proctor, Vt., 200; 
B. F. Keith, Philadelphia, Pa., 400; Wm. 
Gundy & Co., Bristol, Pa., 400; A. E. 
Bonkhart, Cincinnati, O., 900; Geo. E. 
Keith, Campello, Mass., 50; Julius Saul, 
Albany, N. Y., 75; Walter Aiken, Franklin 
Falls, N. H., 100; Spencer House, Niagara 
Falls, N. Y., 200; W. H. Burns & Co., 
Worcester, Mass., 150; B. F. Thomas, 
Columbus, O., 200; Baugh & Sons, Philadel- 
phia, Pa., 250; Helvetius Silk Co., Paterson, 
N. J., 200. 

Arc.—Lebanon, Tenn., 18; Wilmington, 
N. C., 25; Meridian, Miss., 75; Piqua, O., 
35; Brunswick, Ga., 50; Paterson, N. 
50; Tacoma, W. T., 50; Boston, Mass., 50; 
Columbus, O., 150; Spokane Falls, W. T., 
50; St. Paul, Minn., 25; Brooklyn, N. Y., 
90 ; Springfield, Mass., 270 ; Catskill, N. Y., 
30; Lake Pleasant, Mass., 30; Dedham, 
Mass., 30; Charlotte, N. C., 50; Leominster, 
Mass., 50; Woburn, Mass., 100; Savannah, 
Ga., 150 ; Birmingham, Ala., 50; E. 8. Trus- 
sel, Pomeroy, O., 25; Providence Steam 
Eng. Co., Providence, R. 1, 30; R. H. 
White & Co., Boston, Mass.. 50; Kreamer 
Bros., Cincinnati, O., 50; Warsaw Milling 
Co., Warsaw, Lll., 35; W. Resor & Co. 
Cincinnati, O., 150. 

ISOLATED. 

Incandescent.—Haile & Frost Mfg. Co., 
Hinsdale, N. H., 100; W. H. Burns & Co., 
Worcester, Mass., 250; Graton & Knight 
Mfg. Co., Worcester, Mass., 200 ; Chas. Van 
Benthuysen, Albany, N. Y., 300; Wm. Un- 
derwood, Boston, Mass., 200; N. Y. Life 
Ins. Co., New York, N. Y., 400; Metropol- 
itan Rubber Co., Wallingford, Ct., 400; 
Wainwright Mfg. Co., Medford, Mass., 200; 
Russel Counter Co., Woburn, Mass., 75. 

Arc.—Howland & Ellis, Boston, Mass., 3. 
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Nervous Action and Electric Phenomena. 
M. de Tarchanoff has just discovered that 
all nervous action that takes place in the 
human organism is accompanied by electric 
phenomena of the skin and with electric 
discharges that move the glands of the skin. 
For instance, the solution of problems of 
mental arithmetic give birth to electric cur- 
rents from the skin which correspond in 
intensity to the difficulty of the intellectual 
labor. 
It is not possible to satisfactorily explain 
this curious fact. But it may now be ac- 
cepted as certain that every intellectual act 
becomes the source of an increase of heat 
and of different productions coming from 
the wear of the brain, which have to be 
eliminated from the system. 
The glands of the skin that secrete the 
perspiration act as safety valves for these 
phesphoric and electric elements that are 
set free in the human system by the action 
of the brain when thinking. 
This discovery is of the highest impor- 
tance and it is easy to see what practical 
benefits medical science will be enabled to 
derive from it. In the first place its use in 
alleviating diseases caused by overworking 
the brain can scarcely be exaggerated. Then 
again it shows the importance for men who 
have great intellectual work to do to keep 
the skin in a perfectly healthy state. It is 
understood that a number of electrical 
machines have been invented by a promin- 


throat_and nasal diseases and the removal of 
tumors by cauterization, instead of the use 
of a knife. 

It is learned that the invention has been 
highly endorsed by Dr. Lippincott and other 
physicians, and it is thought the application 
of static electricity will revolutionize many 
practices in medicine and surgery. 

The experiments which have been made 
are said to have been highly satisfactory.— 
New York Herald. 





<<. 
Carbon Setters Strike Ended. 


The strike of the carbon setters and line- 
men in the employ of the Allegheny County 
Light Company is virtually settled. This 
was the result of a conference between H. 
H. Westinghouse, Secretary Blaxter, Secre- 
tary Martin and President Smith, of the A. 
F.G.W.U. The former gentlemen repre- 
sented the company and the latter the Amer- 
ican Federation of Labor. 
min~ 

Portsmouth, 0.—The Portsmouth Gas 
and Electric Company has organized with 
a capital stock of $100,000. 


Boston, Mass.—The Bridgewater Electric 
Company has been incorporated with a 
capital of $15,000. Ferdinand A. Wyman 
is president and Arthur S. Palfrey, treasurer, 
and these, with Phoebus H. Alexander, con- 
stitute a majority of the directors. 


Portland, Me.—The Wyner-Hoch Electric 
Company, of Portland ; capital stock, $1,- 
000.000 ; paid in $250 ; par value shares $50. 
President, Chauncey M. Rawson, Newton, 
Mass.; treasurer, Geo. E. Frye, Boston, 
Mass ; directors, Chauncey M. Rawson, 
Frederick J. Allison, George E. Frye, Julius 
Koch and Ernest W. Buck. 


Stonington, Conn.—The Boston Electric 
Light and Gas Company has purchased the 
charter obtained from the legislature, and 
have signed a contract tu illuminate the vil- 
lage of Mystic Bridge. The contract calls 
for the lighting of the streets and residences 
before Dec. 1. Probably both electric and 
gas lights will be introduced. 

New York City. —The International Graph- 
ophone Company, with a capital of $5,000, - 
000, has been incorporated, ‘* to sell and use 
all inventions relating to the recording or 
reproducing of speech and musical sounds.” 
The incorporators are George Hyatt, Charles 
C. Howard, Patrick F. Vaughan, Edward 
D. Phillips, William H. Richter, Frederick 
Strauss, Edward Kavanagh, John A. Sny- 
der, Frederick W. Schramm, Albert Stern 
and Henry E. Kavanagh. 











FoR SALE. — Machine Shop and 

Foundry, in the City of Big Rapids. 
7,000 population; also an electric light plant 
of 40 arc lights. Best Water Power in the 
State. Business prosperous and well es- 
tablished. Reason for selling is that the 
estate must be settled up. For particulars 
address 


LOIS A. HUDNUTT, Administratrix, 
Bie Rapros, Mice 


SEALED PROPOSALS. 


ESOLVED, That the city clerk of the city of 
Council Bluffs, Iowa, be instructed to adver- 
tise for sealed bids to be received at his office until 
noon of the 16th day of September, 1889, for light- 
ing the streets of said city for the terms of one, 
two, three, four and five years, with electric are 
lights, 2,000 candle power, on towers and low are 
lights on poles, with incandescent electric lights of 
16 or £2 candle power on poles or posts, with gas of 
five foot burner power on posts, and gasoline of 16 
candle power on posts, said lights to be turned on 
or lighted at early twilight, and to furnish light all 
night, or light to be furnished according to the 
Philadelphia schedule. 
Each bid must be accompanied by a bond in the 
sum of $1,000, signed by one resident and approved 
surety, or in lieu thereof a certified check for a like 
amount, made payable to the city of Council Bluffs, 
Iowa. 
The right is reserved by the city to reject any or 
all bids. 
Any information desired will be furnished by the 
city clerk. 
Passed August 5, 1889. 





M. H. Hountineron, 


City Clerk. 
Approved August 9, 1889. 








ent New York physician and exhibted at 





Portland, 100 horse-power. 


Pittsburgh, Pa,, adapted to the treatment of 


R. F. ROHRER, 














INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING AUGUST 
27, 1889. 


409,689 Lightning arrester; Herman Lemp, 
Lynn, Mass. 

409,736 Telephone receiving investment ; Robert 
D’Unger, Chicago, Ill. 

409,738 Coin-operated induction coil ; John EI- 
fering, Chicago, Ill. 

409,756 Electric railway crossing. 409,757 Under- 
ground conduit for electric railways ; Elias EF. Reis, 
Baltimore, Md., assignor to Reis and Henderson, 
same place. 

409,775 Electric railway ; Sebastian Z. De Fer- 
ranti, Hampstead, England. 

409.815 Electrically-propelled vehitle ; Richard 
N. Allen, Cleveland, O. 

409,852 Bracket for electric lamps ; J. S. Merrill, 
Columbus, O. 

409.891 Electric recording gauge ; 
Nashville, Tenn. 

409,926 Cable or electric street railway; Lewis 
M. Clement, Oakland, and Geo. C. Wattrins, San 
Francisco, Cal. 

410,007 Secondary battery electrode ; James F. 
McLoughlin, Philadelphia, Pa. 

410,013 Electric pendulum clock ; Albert L. Par- 
celle, New York, N. Y. 

410,037 Electrode for secondary batteries ; F. H. 
Smith, Baltimore, Md. 

410,111 Apparatus for hang J sooenaery bat- 
teries ; William P. poser rooklyn, N. Y., as- 
signor to the Kookogey ectric Company, New 
York City. 

410,136 Electrode for secondary batteries ; Chas. 
H. Carter, Brooklyn, N. Y. 


Jos. Wills, 





FOR ALE.—Two Z 55 Volt Edison 

Dynamos, 1 Resistance Box, 250 Lamp 
Sockets, besides Chandeliers, Lamp Posts 
and other attachments. All in first-class 
order ; will be sold at a sacrifice, having no 
use for the above articles. Call or address, 


BEETHOVEN PIANO-ORGAN CO., 


WasHineton, N. J. 


PELEPHONE COMPANIES, transpose 


your Metallic Circuit or Pair 
Cables. Use all 
Single or Metallic Circuits as required. 





Conductors for 


Reduce Outlay for Cables nearly 50 
per cent. Save interest, depreciation 
and rentals, and secure latest im- 
proved Cables at lower prices when 
needed for actual service. Trans- 


position Plates, just patented. 





265 








ace > *? sGna0 


For terms und details, address, 
H. A. PITCHER, 
General Agent, 
Room 58, Garfield Building 
BROOKLYN, WN. Y. 
ITUATION WANTED. — To 


run central station; can run 





engines; two years’ experience. 
I'.-H. system preferred. Best of 
references. 


Address, ELECTRICIAN, 
Box 337. Southbridge, Mass. 









PHILADELPHIA. 
Estimates given and contracts made for Incandes- 
cent and Arc Lighting, Electrical Street Rail- 

ways, &c. Steam and Elec lants 





Mayor. 





of any system furnished complete. 
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Sania Electrical Test Instroments, | 
— a 


f \VOLTMETERS 
AYRTONW & PERRY 


NEW SPRING. 


Carpentier, ¥ — 
mann & Co., Galva- 
nometers, ‘Bridges 
and Rheostats 


James W. Queen & Co., 
924 Chestaut 8t., 
PHILA. 


AMERICAN 


Leather Link Belt Go. 


**Amerioan Patent 
Joint ”’ 


Leather 
mp) Link 
7, Belting 
8 
DYMNAMOS. 
* NEW YORK. 














FACTORY, 46 & 48 FERRY ST. 
OFFICE, 72 CLIFF STREET, 





WEW YORK. CHICAGO, BOSTON. PHILA. 


WALTHAM © 


are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires a watch that is both absolutely non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH CO. Bah. 


WALTHAM, MASS. 





ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 
of Standard Test Instru- 
ments furnished upon application. 
THE E. S. GREELEY & CO., 
6 ano 7 Dey ST., New Yor«. 





W.R.OSTRANDER & CO 
NEW YOsr, 


21, 238 25 A. ANN sT., 
Manufacturers o' 

SPEAKING TUBES, WHISTLE 

Electric & anion "Bell 

FACTORY, 

De Kalb Avenue, 

BROOKLYN. 
moo for Illustrated 


OND ENSERS v= wn. , Mammenes 
rT] Bes aol 


Rooms 2 and 4, University Building, New York 


ELECTRICAL CONTRACT WORK. 


Detailed Estimates Mad ¢ and Contracts Taken for 
Bouvw =x = De EBnN Tt 


STEAM AND ELECT RICAL PLANTS 
of any System of Arc and Incandescent Lighting. 
CENTRAL STATIONS, 

And ELECTRIC STREET RAILWAYS, nape 








| ——- underground, or by storage batteries 


eUGENE t. LYNCH, J:., Consulting Engineer, 


120 Broapway, New York. 





NOTICE TO THE TRADE. 


L. BOCART, 
22 Union Sq., N, Y., 


Is the sole owner of U.S. 
Patents covering certain 
Electrical Gas-Lighting 
Burners, Cut-Offs, Bur- 
glar Alarm. Gas-L ighting 
ttachments, and other 
electrical appliances con- 
nected therewith, all of 
which are manufactured 
exclusively by him, and 
are sold to the trade on 
most favorable terms 
EXPERTS will use none 
other, on account of their 
superior workmanship, 
and practical utility. 

| Suits are now pending 
in the U.S. Circui Courts 
against _-—-y = ja 
Bogart nD the 
cities of New York, Phil- 


price-lists and discount 
sheets forwarded to the 
Auto- trade on application, ac- 
matic. — seein with busines 
care 





SERIES LAMPS. 
LONC LIFE. 


LOW PRIC 


= PHaniIr= 


BATTERY LAMPS. 
HICH EFFICIENCY. 


INCANDESCENT LAMP CO. 


15-17-19-21 N. CLINTON ST., CHICAGO, ILLS. 


LAMPS TO FIT ANY SYSTEM: 


ANY VOLTAGE OR CANDLE POWER. 





THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL , WIRES. 


SEND FOR CATALOGUE. 


ha works f Rk. 
We have large [ee 


WILLIAMSPORT, PENN. 





DO NOT 


BE IMPOSED UPON. 


EVERY GENUINE POROUS OUP IS STAMPED WITH OUR LABEL AND TRADE MARE. 


GONDA 


MARK 
PATENTS 


Nov.16, 180. MAY? 

JAN, | -'84. JAN. 3 
atc. i "85. AUS) 
MG -'88. APE E 


“GONDA” BATTEXLY COMPLETE. 


GENUINE “ GONDA POROUS CUP"’ 


BATTERY COMPLETE. 


THESE ALONE ARE THE GENUINE BATTERIES 


Cut out this Card and use it as a Guide when Buying. 


THE LECLANCHE BATTERY CO., 


149 W. 18th Street, N. Y. 


W. H. Sawyer, Secretary and Electrician. 


~ AMERICAN ELECTRICAL WORKS 


Patent Finished [nsulated 


ELEGTRIG WIRES, 
© TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 


PATENT RUBBER COVERED OFFICE AND Av. 
C. 
NUNCIATOR Lt: TRAD Ei ASED _ 
GROUND CABLES, ETC., ETC. 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt 8t., P. C. Ackerman, Agent. 





Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICE. 


Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 


Manufactory, Fiushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESIGNERS AND MAKERS OF 


Fleetroliers # (ombination Fixtures 


UNSURPASSED A GILITIES 

For producing fixtures for any system of 
Special designs furnish INCANDESCENT LiGuTiNG. from architects and 
decorators faithfully oneellid, 








"Ret mame 








Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINU™, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


D. W. Baker. 








ust-Proof, Skeleton and Wood Box Bells. 


HAZAZER & STANLEY, 
Electrical Nouse Furnishings, 


32 AND 34 FRANKFORT STREET, 
NEW YORK. 


The Thomson-Houston Electric Co., 


MANUFACTURERS OF =" 


DYNAMOS AND LAMPS 


FOR INCANDESCENT LIGHTING. 


DYNAMOS, AUTOMATIC in OPERATION. 


LONG LIFE LAMPS. 


{‘ 620 Atlantic Ave., Boston, Mass. 
( 148 Michigan Ave., Ghicago, III. 














OFFICES 
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Plating Machines that re- 


sic SOANt MMI Eeli¢ Ml 












$100.00 


Tae 


Lime Wowie) = STREET RAILWAY WORK 
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DYNAMO-ELECTRIC 


on MACHINE... | = SsuPERIORNR 


Operation. Has the largest 
to any other machine which was ever 

















sale ofany Electro-Plating 
Machine. 

















ane SS devised for the same service. 
CATALOGUE 
OF 1889. 
Alin peed We claim the following advantages for our 
Newark, , New York Office, 92 Liberty Street, | Street Railway Equipment: 


Flexible Suspension, Noiseless Gearing, 
Gears, Pinions and All Parts Independently 
WwW 4 T E 7 = Electricai Review’s New | Removable, Brushes ofa New Design and Perfec- 





of all Electrical and Sciep- 


tific Book . ; 
rT ARIx ROU, NEWT YORE. tion as Regards Ease of Running, Motors move 





in Either Direction with Equal Facility, Single 
Movement Control from Either Platform with- 
| . P out the use of any Wasteful Resistance. All wear 
Root Electric Gas Lighter.| reduced to a Minimum, Best Mechanical and 


By this system of Elec-| Electrical Construction and Workmanship. 
tric Gas Lighting, house 
and fixture wiring are 
dispensed with. ach ® P 
light is complete and Address all communications to 
independent. Full in- 





Golumbia Gollege 
SCHOOL OF MINES. 


A COURSE IN 


ELECTRICAL ENGINEERING 


Has been established, oper to graduates. of the) 
School of Mines and of other institutions cf like | 
grade and standing. The full course will —- 

be 


formation will be given 
two years. Ther is a partial course that can 
completed in one year. 


rm rs 
on application S ra ue Flectric Railwa & Motor Co 
enplaes IRON TSEE. ae achool of Mines, Liberal terms to agents, ' 


49th street and Madison ave., New York City. | Root Electric Gas Lighting Co 


HENRY DRISLER, LL. D., | pee a. F 
Acting President.| Rooms 612, 618 and 614, 225 Dearborn St., Chicago. 16 & 18 BROAD ST. NEW YORK. 


THE NEW “TRIUMPH” AUTOMATIC NO. 12.:- 


THIS ONE WIRE AUTOMATIC GAS-LIGHTER AND EXTINGUISHER aa: 


IS A SUCCESSFUL DEPARTURE FROM THE OLD LINE OF AUTOMATIC GAS-BURNERS, AND AN IMPORTANT ADVANCE 
« @ @ @ INTHE ART OF LIGHTING GAS BY ELECTRICITY. © © @ @ @ 























SOME IMPORTANT FEATURES. 





FIRST.—Only one wire is required from battery to button, and button to burner. A single push-button is used both to light and to extinguish 
the burner; yet, it is non-polaristic, : 
_ SECOND.—Two of the “Triumph” Automatics can be placed on a fixture wired for one ordinary Automatic; and, wires tor ‘“ pendant” ‘burners 

i | ' Al iE BY ean be ee ee connecting in a push-button ‘between battery and burner. 

Wl ial , THIRD.—It lights instantaneously, and vibrates while the finger remains on the button; a second pressure of same button extinguishes the - 
1 matin GAS (TG CO out vibration. ‘ : ’ wih vote ee Se a em 
} ' TN, MASS- FOURTH.—Its operation is positive, the electric impulse being sure to leave the gas-way wide open or entirely closed. 

a FIFTH.—It is simple in construction, does not easily get out of order, requires only minimum battery power and is a third smaller than Automatic 
burners in general use. THE “TRIUMPH” AUTOMATIC unites the highest degree of simplicity, safety and efficiency. 
SIXTH.—What does it mean? _ Less cost and far better results to the electrical fitter! Besides the saving in wire and push-buttons or keys, the 
trade price of the burner is much less than for old style automatics. F 





OUR HAND-LIGHTING OR “PENDANT” GAS-BURNERS, in over Twenty Different Styles, are everywhere acknowledged as First-class Standard Goods. 


ALSO MANUFACTURERS, IMPORTERS AND WHOLESALE DEALERS 1N 











ELECTRIC GAS-LIGHTING APPARATUS, ELECTRIC CALL BELLS, ELECTRO-MECHANICAL GONGS, 
HOUSE AND HOTEL ANNUNCIATORS, BURGLAR ALARMS, SECTIONAL CUT-OUTS, 
@ @ @ AND ELECTRICAL SUPPLIES IN GENERAL. © @© © 


The “Triumph” Automatic Gas-Burner. a@For Catalogue and Price-List, 


Cut full size. address, enclosing Business Card, THE ELECTRIC CAS LIC HTING Co. 
Se LOUIS W. BURNHAM, Vice-Prest. and Manager. 35 ARCH STREET, BOSTON, MASS. 


Boston, August, 1889. 


THE COMPLETE ELECTRIC CONSTRUCTION COMPANY, 


18 Cortlandt Street, New York City. 


CONTRACTORS OF ELECTRICAL CONSTRUCTION OF ALL KINDS. 
ANNUNCIATORS, HOTEL ANNUNCIATORS, ELECTRICAL GAS LIGHTING, 
INSTALLATION OF ELECTRIC LIGHT PLANTS, 
AND CONTRACTORS FOR: LAYING DEEP SEA AND UNDERGROUND CABLES. 
TELEPHONE AND ELECTRICAL MATERIAL TAKEN ON STORACE. STORACE BATTERY POWER FURNISHED AND MAINTAINED. 


WW. G. SHLLERS, Gen’1l Manager. 


YARD, FOOT OF BRIDGE STREET, BROOKLYN, NEW YORK. 
WILL REMOVE TO (4 CORTLANDT STREET ABOUT AUCUST (5th. 





¥ 





Sep 





September 7, 188y ELECTRICAL REVIEW 13 





ARC LAMPS FOR CONSTANT POTENTIAL CIRCUITS, 


We have purchased all patents and rights of th SIMPLEX ARC LAMP for the United States, and also the numerous patents 
Ff. E. Kinsman relating to the use of Arc Lamps on multiple arc circuits, cither direct or alternating. 
‘’hrough our many recent improvements, acquired by long experience with Arc Lamps for incandescent circuits, we are able to furnish Arc Lamps 
\itable for burning singly or in multiple series upon incandescent light or power circuits. 
Superintendents and Engineers of either isolated or central station power or light plants can use any spare power to advantage by attaching our 
lamps, and thus lighting the streets and numerous places where arc lights are desirable, and past which their circuits run. For prices and information 


regarding our new and improved MULTIPLE ARC, MULTIPLE SERIES, ALTERNATING AND SEARCH 


eae" wae ELECTRIC CONSTRUCTION AND SUPPLY CO, 18 Cortlandt Strest, New York City. 
ELEGTRIGAL SUPPLY GO. [ae 


ANSONIA, CONN. 


| JOHN H. CHEEVER, Treasvrer. 15 PARE ROW, NEW YORE 
| The Oldest and Largest Manufacturers in the United States of 


(71 Randolph St., Chicago, Ill. . 
MANUFACTURE THE CELEBRATED | VULCANIZED RUBBER — 
DIAMOND CARBON 
| 


BATTERY, 


EVERYTHING IN ELECTRICAL HOUSE GOODS 
WRITE FOR OUR 


NEW No. 647 CATALOGUE. 


No. 647. Senguee > CARBON BaTreRry. Eastern Selling Agents, 














Western Office & Warehouse, 





























In every form adapted to mechanical pur- 
poses. 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 
as oh elevators at Chicago, Buffalo and 

ew York. 





We make a Superior Quality of Belting for 





| 
| Blectric Light purposes, for use on Dynamos and Swift running machinery. 
™. F. Hunter & Co., 83 Church St., New York City. | SALESROOMS. 

| ae egy hia, 308 Chestnut St., San Francisco, 14 & 16 Main St., 

| 2 Summer S&t., Atlanta, 16 Decatur St., 
Chicago, 151 Lake St. Detroit, 16-24 Woodward Ave,, 

| Ss Louis, 907-911 North Main St., Baltimore, 12 North Charles st., 

| Denver, 1601-1611 17th St., Buffalo, 124-128 Washington St., 

| Charleston, 160 Meeting St., New Orleans, 54 Canal St. 

a * Minneapolis, 28 South 2d St., Kansas City, 1311 & 1313 ‘West 12th St., 

Ghacinantl, 161-165 West Pearl St. Richmond, 1206 East Main St. 


Cleveland, 176 Superior St., 
European Branch, Hamburg, Germany, Pickhuben 5. (Freihafengebiet). 


THE TRENTON ENGINE.|Sperry Electric Company, 


WORCESTER, MASS. 


MAKERS OF 


IRON #* STEEL 





Bal. | ae eae Factory, 194 to 198 So. Clinton St, Chicago,IL 
POSITIVE EXHAUST. MANUFACTURERS OF THE 
z= iron and Copper Wire for Electrical Purposes. | eooNoMY, DORABIITE AIRUOUEREGULA|smproved tpery nigh ext How Tomson 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, | ty pom qo, tenton, N.J,, Blam Gouuase ive Gatton, 
In Long Lengths, Galvanized by our Patent Continuous | FRENTE TROH, 09 91 Liberty St. Y. Agent, Claiming the Highest Efficiency, Reliability 
Process. and Durability. Perfect Regulation. 











The Standard with all Telegraph and Telephcne Companies. 


Since the first introduction of the Electric Kahn sm Service, our patent wire, expressly manufac- 
“— for electric purposes, has filled every requ m as regai‘s strength, evenne:s of quality, and 
mnductive capacity 
Send for Price” Lists and descriptive pamphlets, and ‘“‘ Hand-book of Wire in Electric Ser- | 
vice.’? Sent free on application. 


Hydraulic Presses. tae cenicn vaLtey 


runs Vara us kites GREOSOTING CO. 


WATSON & STILLMAN, WORKS, PERTH AMBOY, N. J. 








Office, Foot of Washington Street, JERSEY CITY, WN. J. 
New York Warehouse. Chicago Warehouse, a0 RAST 494 ST., MEW TORE CITT, | Ofie, Pot of Washington Street, TERSET CITT, 2 
‘6 CLIFF STREET. 107 & 109 LAKE ST. Special Attention to Electrical Work. | 8T@Ph Poles, Piling and Ties Furnished. 





} #EOODRI g Hare RUBBER a. 


KRON. OHIO. 


C “= >} , ie 
Sort RUBBER GO 


for ELECTRICAL 
Nonufacturers ° _ 


PURE RUBBER TAPE 


HARD — EE Gosps 
PR GaP TRICAL purposes 


* OF ALL KINDS TO ORDER 
> Sen: ‘ 


AKRON 


oB Fr Gooopich Co. 


« 





oh = & CO., Eastern Agents, 65 Reade St., N. +1 Ss. Y. L-LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. y. 
FARADAY CARBON Co., 
ELEGTRIG : IGHT GARBONS, PITTSBURGH, PA. 
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W. D, SARCENT, President. 
&. H. CUTLER, Treasurer and Manager. 








oO. A. BARRETT, Vice-President and Consulting Electrician. 
FRANK A. PERRET, Electrician. 


THE ELEXTRON MANUFACTURING COMPARY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 
OUR FAN OUTFITS ARE VERY HANDSOME AND RUN beth STILL. 


MANUFACTURERS OF 


Perret Electric Motors # D 
SMALL SIZES A SPEGIALTY. 


i-8 TO 2 H. P. 





hamos 





THE DISTINCTIVE FEATURES ARB: 


7. LAMINATED FIELD MACNETS, 
LOW ARMATURE RESISTANCE, 
NO SPARKING UNDER CHANCES OF LOAD, 


EXCELLENT WORKMANSHIP. 








jency, Regulation, Simplicity and Durability our Machines Show Great Superiority. 
Oareful Investigation Invited. 


Laminated Field Magnets, by “the use of 
= higher efficiency is obtained than 


Oatalogues Furnished on Application. is possible otherwise. 


September 7. 1889 


























BALL =P =ENGINE 


\ 
ye alit | 





ECONOMY, | yi 

SIMPLICITY, COMPOUND 
DURABILITY — 
THE MOST PERFECT y TANDEM 
COVERNINC , ae= COMPOUND 


EVER OBTAINED. ESim eS 
For Electrical Lighting, Electrical abene and pur- 
poses where perfect governing is required, it has no equal. 


BALL ENGINE CO., ERIE, PA. 








Will be mailed to any address, postage prepaid, om receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, | 
18 Park Row, New York. P. 0. Box, 3,329. 


3 BOOKS 0 4 ON EBEiBECTRICAL SUBIECTS 


Industries. 


a aac 


Journal of Engineering, Electricity # Chemistry 


—— OF THE -—— 


MECHANICAL AND MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 








ANNUAL SUBSCRIPTIONS. Xk ,;pe 


GREAT Tree, PONE FING 6 x oso iniscwcccs eda waleeweesiewstnss $6 00 $6 00 
THE UNITED STATES, CANADA and COUNTRIES 
INCLUDED IN THE POSTAL UNION, Post Free.................. 900 800 
INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 1075 9 00 
SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


CEO. CAWLEY, 70 MARKET ST., MANCHESTER, ENC. 
London Office, 22 Wemogon Street, Strand ; Glasgow Office, 93 Hope Street ; 
Yok ohoma Office, (Japan) "32 Main Street, 


erican Subscriptions to ‘‘ Industries” are received b h 
ELECTHICAL REVI IEW, 13 Par k Row, New York. si eo 





DAFT ELEGCTRIG LICHT GomMPARY, 
Executive Offices, 115 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, 


STORAGE BATTERIES. 


DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CITy, N. J. 





“G. & G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


EFFICIENT 
ELECTRIC 
MOTORS 


NEW ENGLAND OFFICE, 32 Oliver St., Boston. 
WESTERN OFFICE, 139 & 141 Adams Street, Chicago. 





MANUFACTURED FOR 


ARC AND INCANDESCENT 
CIRCUITS. 





SOUTHERN. OFFICE, 25 Carondelet St., New Orleans. 
PHILADELPHIA OFFICE, 301 Arch Street. 


BY AUTOMATICALLY REGULATED. 





Se 
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Empire City ELectric Co., 


Oo. E. MADDEN, President. 


Yj ee 


and Cables, Batteries, Bells, 


Insulators, Pins, Brackets, 





make to fit any socket. 


and Domestic Manufacture. 


latest design. 








CLEATS at low prices. 





Estimates Cheerfully Furnished. 








Trade on Application. 


Electric Light, Telegraph and Telephone Companies. 


All kinds of Bare and Insulated Wires 
Annunciators, Burglar Alarms, etc., 

Cross Arms, etc. 
INCANDESCENT LAMPS of best 


CARBON POINTS of best Foreign 


ELECTRIC LICHT ‘‘SWITCHES,”’ 
**CUT-OUTS,”’ etc., of best and 


WHITEWOOD MOULDING and 


NEW CATALOGUE JUST PUBLISHED. 


Correspondence Solicited. 


In Fact, EVERYTHING in the ELECTRICAL LINE 


Discount Sheet furnished to any one in the 


15 DEY STREET, NEV YWYoRK. 


E. T. CILLILAND, Vice-President. 


MANUFACTURERS AND DEALERS IN 


ELEGTRIGAL SUPPLIES & 





OF EVERY DESCRIPTION FOR 





Avaeust, 1889. 
Dear Sir : 
We have now in stock in large quantities the ex- 
cellent ‘STODDARD CUT-OUT,’ will be pleased to 
quote prices on these ; and also other forms of ‘‘ Cut- 


Outs” and Electric Light Material. 

“INCANDESCENT LAMPS” of superior quality, to 
fit any socket and of any voltage, we can furnish at 
very reasonable prices. Please send for quotations. 

The ‘‘ HARDTMUTH EMPIRE ”’ Carbons are unsur- 
passed in quality. We will send you a package of 50 
pairs of these celebrated carbons (;y or 44 in. dia.) 
for trial, at about the same rate as price per thousand. 

OUR NEW “TRIPLE POINT’? RUBBING CON- 
TACT PUSH BUTTON is just the thing, and very rea- 
sonable in price. 

Our new “‘WEATHERPROOF and FIREPRQOF”’ 
Wire is meeting with much favor; price is very 
reasonable. 





Yours, etc., 


EMPIRE CITY ELECTRIC COMPANY. 








wm Porcelain Electrical Supplies and Specialties, 


MANUFACTURED BY 


EMPIRE CHINA WORKS, 
11166 Greme St, GREENPOINT, BROOKLY, EDL. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE parcel. 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES 








SY 


INGOTS,CASTINGS & MANUFACTURES 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
HA Pa.U.S.A 


512 ARCH pho PHILADELP 
See eNAL | p f 








JARVIS ENGINEERING COMPANY, 


OONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 








Gi Oliver Street, Boston. 





SEND FOR NEW CATALOGUE. 








UNIVERSAL ELECTRICAL EXHIBITION AT ST. LOUIS, MO. 


This Exhibition is held under the — ices of the ST. LOUIS 
MAGNIFICENT PERMANENT EXPOSIT Ton BUILDING (costing $ 





in their 
FESS TION AO MUSIC HALL AeSATION n the 


THE CGREATEST ELECTRICAL EXHIBITION EVER HELD IN AMERICA. 
ONE HUNDRED THOUSAND osues feet of > and THREE THOUSAND pewerpewer of ene ate ) nes FREE to exhib- 


itors, and every facility will be given the proper disp 


ay of goods. These goods will be 


ETURNED 





SOME OF THE SPECIAL FEATURES: (Gocco cers. ac wee. 
Cooking by Electricity. The great- me 
est novelty of the age. = 
Thomas A. Edison’s Personal Ex- 
hibit of his inventions. 

A Corps of Drums manipulated by 
Electricity. 

An Electric Railway on which will 
run cars of the Overhead, Conduit and 
Storage Battery Systems. 

Police and Fire Alarm Systems and 
all kinds of Electric Signaling Appa- 
ratus IN OPERATION, 

The latest and ene novelty in 
Electrical Music SHOWN FOR THE 
FIRST TIME. 








St. Louis ExposiTion anp Music HALL. 


Scores of Steam Engines, Water 
Wheels, Dynamos, Motors, etc., all run- 
ning. There will not be a piece of idle 
machinery in the building. 


Music from Gilmore’s Band (which 
is en ed for the entire six weeks) dis- 
tribute phoneqragscel to all parts 
of the building. The only Exhibit of the 
Phonograph ever given on a large scale 
in the world. 

Full displays of Wires, Cables, Con- 
duits, Belts,-Supplies, Lamps, and the 
thousand and one products of Electric 
skill and genius. 


ACRES OF BEAUTIFUL EFFECTS 
AND CURIOUS MECHANISMS. 


CLOSES OOT. I9TH, 1889. 
= 








The South, West and Southwest will turn out EN MASSE to see this Exhibit. This field is the greatest ever put before the 


electrical world. 


FRED. H. WHIPPLE, Cenera! Manager, Detroit, Mich. 








16 ELECTRICAL REVIEW September 7, 1889 


THE BUTLER HARD RUBBER CO., | 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGCE, ILL. 


THE BOOK FOR THE TRADE. The Mitchell Vance Company 


WHIPPLE’ sS (SUCCESSOR TO MITCHELL, VANCE & CO.) 


SIGNERS AND MAEFERS OF 


NATIONAL GLEGTRIGAL JIREGTORY = Aseraserrc 
ao suscrme sevorrs, — FIPIOMGNS & COMMA FTE 




















The 1889 Edition contains— FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 
Full data concerning all the Central Stations of America, with | The feeling is growing that these goods should be 
officers, etc. specially adapted to the light medium; to meet this want 
Full lists of the Classified Electrical Trades and Kindred Interests. New Designs of Artistic merit and unexcelled finish have 
Full alphabetical lists of Electric Workers, Manufacturers, etc. been originated which commend themselves to intending 
Full lists of Isolated Plants. purchasers, being shown in Parlors illuminated by Elec- 
Full lists of Telephone Stations. tric light. 
Gas Companies and data concerning them. Architects and Decorators Designs and suggestions 
Gas Companies Running Electric Light Plants. carried out with fidelity to the given motive. 
All Electric and Horse Street Railways, with complete data. MANUFACTORY SALESROOMS 
Officers and Members of all Electric Associations. : ; 
Complete Lists of Electrical Publications. 24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
Etc., etc., ete. NEw WDTWorR=z. 








Supplementary to the Directory the “ Electric Reports” 
are published on the first of each month. 
Subscription Price, - - $10.00 per Year. 

FRED. H. WHIPPLE, 
DETROIT, MICH. 


‘* The Electric Railway ’’ and ‘‘ Municipal Lighting,’’ two books of the times, 
Price $1.00 and $2.00 each, according to binding. 


TELANE & BODLEY CO. 


AUTOMATIC CUT OFF 


ENCINES 


| Unrivalied for Strength, Dura- 

bility and Close Regulation. 
CONSTRUCTION OF COMPLETE 
ON BLBCTHRIiCAtL ae ee PLANTS A SPECIALTY. 
Will be mailed to any address, postage prepaid, on receipt of price, Address, 265 to 271 WATER ST. 
BOOKS wczstacc Review vis" cuca, THE LIME & BOE CL, 208s2221 WATES *S, 
TT ew ror. OX. De 


















L A cur ore ENGINE 


see ONLY 


NGINEC 
ces; THE “BALLENP BE 


HI 
PHILADELPHIA PA Eastern Agents, C. R. Vincent & Co,, Room 16, 
S2N 5ST. @) 15 Cortlandt t., New York. 
S 
Te = 
455 > 
Nf ORLEANS a! AROND ELET Ps 
. aa; S 








561 MISSIONS T 


|MANCHESTER ENG 


| PASTS FR: AN | SE 


Y ysscr SMU ‘¢ > } ge 7 : ” aN ; LONDON, ENG.II4 NEWGATE ST 


* SO CORTLANDT ST. K.Y. 








107 HOPE ST < Je 
CLASCOW, SOOTLAND. : AVANA CUBA BROWNIE & Co., 
= / A FLA ANP | DETROIT, MICE. 
DEALERS IN 
CEDAR TELEGRAPH POLES. 
MANUFACTURERS OF 
Cross Arms, Pins and Brackets. 


WATER TUB BXee eee OILERS Cedar Ties for Electric Railways. 
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SAWYER-MAN ELECTRIC CO. 


510 to 534 West 23d Street, 
NENW YORK. 























SEND FOR NEW CATALOGUE OF 


[ncandescent Lamps an supplies 


ELECTRIC AND COMBINATION FIXTURES. 
Series Lamps and Sockets. 

















CORRESPONDENCE SOLICITED. 








| a 





GIVES w a ‘ TEE . 
owes ACE India-Rubber and Gutta-Percha Insulating Co. 
WATER : fn =3 Cerrar MMI | ALL KINDS OF INSULATED WIRES AND CABLES. 
oun ores : CARY & MOEN. BME | Cetnical Works, Pasir hulls Dye Works, Coal Mines, eke, cua. > O™™T en Specially adapeed for 
WHEEL + Ss . ete 2 Sr Eal PRICES AND SAMPLES ON APPLICATION AT 

: No. 159 Front Street, New York Gity. 











ROYCE & MAREAN, 
ae red the Electrical Review’s New 
ELECTRICAL APPARATUS Ww R LIT T E cise Catalogue of all Electrical and Scien- 


No. 1408 Penna. Avenue, 
The PARKER-RUSSELL MINING & M’F’G CO. 


| Opp. Wiltiara’s Hotel. WASHINGTON. D. 0. 
ROOMS, 200 and 202 


THE BILLINGS AND SPENCER COMPANY, AMERICAN CENTRAL BUILDING, 


HARTFORD, CONN. SF. 00 rs. 





SPRINGFIELD, O., OR 110 LiBERTY ST., N.Y. 


JAMES LEFFEL «& Co. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 


— i | " A B 
Be eres nen C) 
Bi ercwencs se or coco.) DISTRICT TELEGRAPH SUPPLIES. 
re All Styles of Call Boxes, Relays, Gongs, 
Registers, Switches, 


Ticket Cases, Batteries, Etc. 


Diagrams for erecting District Telegraph Systems fur- 
nished FREE with the Outfit. 


CHARLES R.VINCENT & CO., Magneto Site. path han Battery 


16 CORTLANDT STREET, NEW YORK, 
Ball Nigh Speed Automatic Gut-off Engines aecoheceeer ao Wen tea 


MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished ana Erectea.| VIADUCT MFG. CO., Baltimore, Md. 








— 
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+t Telephone Supplies: e 


SWITCHBOARDS AND MAGNETOS, 
PATTERSON CABLE, Aerial and Underground, 
TELEPHONE AND SWITCHBOARD CORDS, 
DISQUE LE CLANCHE BATTERY, 


(Recent Tests show that our Disque Leclanche Battery is the best in the Market.) 


Insulators, Brackets, Pins, Cross Arms. 
HARD DRAWN COPPER AND GALVANIZED IRON WIRES, 


And all other Office and Line Supplies. 


Western Electric Gompany, 
CHICAGO. NEW YORK. LONDON. ANTWERP. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


soncnpammnyivons AND INSULATED wy See: 


Underwriters’ Copper Electric nen bce e Wire, handsome no finished, highe oy co —_ ctivity. Coppe i> agnet Wire + — ag —_ tton and Worsted 
Cords for In det Lighting. Re nd Flat Coppe r Station Wo a in ulated Iro 


: PATENT “K K. ” LINE WIRE # 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, CHICAGO, ILL. THOS. L. SCOVILL, NEW YORE AGENT. 





















































Manufacturers _ 








PRESSURE-REGORDING GAUGES. 


JARVIS B. EDSON, 87 LIBERTY STREET, N. Y. 










Forest City Electric Works 


MANUFACTURERS OF 


Cleveland’s Electric Light Cut-outs _ cs 





H.E.& CC. BAXTER, 
18 Fulton Street, Brooklyn, E, D. 












/ W.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
CLEVELAND, 0. 


For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 


tific Books. 
Ws Yorn =. 


Ss 


ELECTRICAL REVIEW 19 


Se — 7, 1889 











Ee Cesena’ eeere Company. kK 


Annunciator Wire, Office Wire, Under- 
writers Wire, Magnet Wire, Bells, Annun- 
ciators, Burglar Alarms, Push Buttons, 
insulators, Pins and Brackets, Gross Arms, 





om 
fs. 





TRADE MARK, 


GENERAL WESTERN AGENTS, 


TNE OKONITE GOMPANY. on 
Wires, Cables, Tape, Cord, Tubing, Candee 
Weather-Proof Line Wire, 





42 LA SALLE STREET, CHICAGO. 


Step Irons, Compound Soldering Salts, etc., 
etc. Orders filled promptly and carefully. 





STOL DARD CUT OUT. 





HIGH FUEL DUTY AND SIMPLICITY. 











CONDENSING OR SELLING DEPARTMENT IN THE UNITED STATES. , 
16 Sizer, 6 to 500 H. P, Mot yet equaled by any form of Engine for PITTSBURGH, Westinghouse Building, | C'S" ¢, Mert 





STANDARD. %%35 it 


8,000 in use in all parts of the Civilized World. 





treet, 
DELPHIA, 608 Chestnut St., M. R. Mucklé, Jr. & Co. 
ST. Louis, 302, 304 Washington Ave. 
312 Union Avenue. t - 

DENVER, 1830 Seventeenth Street, . 

, : MAH. _ ne Canberra bl 
a fe CiTY. 2508. Main St. | Utah & Montana” 

on 
JUNIOR, 5 Sizes in Stock, 5 to 50 H. P. INT.” E Granites. | Machinery 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical, Reliable. 


All the above built strictly t t Parts. 
Ropaire Oarried in Stock, Bend fee tiene ear 





ng BAN KAANCICGO, Handa Promos artes 
coumatctem |NeWestinghouseMachine Co kev iene ewe 


PITTSBURGH, PA.U.S.A. 

















Co. 


Imp. & Mch Co. 


CHATTANOOGA, TENN. E. James & Co, 








HEADQUARTERS 


sae. WAI tiie 


NEW YORK CITY 


— FOR — 


STANDARD MILLING MACHINES. ooKs 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. 


=== MACHINES SHOWN IN OPERATION = 





BY THE MANUFACTURERS, 


EE. EE. Garvin & Co., 


LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR 1ll.LUSTRATED CATALOGUE. 


18 PARE ROW, N 


b NEW ENGLAND 





For the Electrical Review’s New 

i Catalogue of all Electrical and Scien- 
tific Books. 

EVV’ YORE. 















Providence, R. I., 


MANUFACTURERS OF 


FOR COVERING 


TELEPHONE 
ELECTRIC- LIGHT WIRE 


SINGLE AND DOUBLE 


» ol c gens 
Worsted 
A Cotton Braid. 


re - . - 
46x24 DOUBLE BRAIDER. 





WILLIAMS «& POT TEF, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 





Will be mailed to any address, postage prepaid, on receipt of 


ELECTRICAL REVIEW PUB. COMPANY, 
Park Row, New York. P, 0. Box, 3 











RECULATION- DURABILITY: =u 
SIMPLICITY: SELF CONTAINED — : 
© Pun a TANDEM COMPOUNDS ATT TRA a ee 


CHICACO OFFICE, 64 SOUTH CLINTON STREET. 

















BUTT 6O., 


Braiding Machinery 








R. T. WHITE, 


12 Pearl on (Room 6), BOS TON, MASS. 


IMPROVED 








provi PATENTED MATERIAL 
Balls, POR STREET RAILWAY 
ROADBEDS, 








——————_ BEST MATERIAL, LOWEST PRICES, 
COKRESPONDENCE SOLICITED. 





THOMAS ASHBURNER, Western Agent, Kansas City, Mo. 


®URNKA CONSTRUCTION 


Rolled any weight desired. Patent allowed. 
Sampte Chair and Section of Rail Sent, Express Prepaid, to Prospective Purchasers, 


Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. 
EW YORK INSULATED WIRE Go., 

RB. E.G. HER, Secretary. Sole Manufacturers, 

J. W. Soovamn cag, Uen'd Manger. 

W. B. Dowss, Treasurer. 649 & 951 BROADWAY, N- Y. 








20 ; ELECTRICAL REVIEW September 7, 1889 








We have added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our ‘‘No. 2.” ANNUNCIATOR. 
It is attractive in appearance and well made, and we believe is what 
has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance, 


We propose to furnish Electric Bell Supplies, which can be relied 
if upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 











CHICAGO. 


WEA’ WOr Es. 





16 Market Street, 
j OHICAGO, ILL., 





BA 


General Electrical Work, in all branches of - 
Electrioal Engineering. Consultation, eto. | 


Correspondence confidential. TRY ME. 






Kwssoy, _ WELLINGTON 


weal Belt Nolder 


The simplest, cheapest and 

handiest device in existence 

~ for shifting Dynamo Belts. 
Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 




















Vol. ¥. 113 Liberty St., New York. $2.00 Per year. 
THE CONTENTS. Is the Best 'Ad- 


Each i tains 120 pages 3, 
STREET RAILWAY get 30 pages of reading matter and vertising Medium 
; illustrations | through which to 








JOURNAL, | A Directory of Street Railways in | 
118 Liberty Street, | the United Stas and Canada, |” 7 reach Street atl 
NEW YORK. street railway appliances and materials. | ¥#Y5- 
+ (aay — 
im 
The Celebrated BALL DYNAMOS and LAMPS ease BL 


ARG AND INCANDESCENT LIGHTING. 


This System is mechanically and electrically | 
perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the 
power required and the cost of repairs. 


Fo~ descriptive Circulars or Testimonials, address 


EASY OF ADJUSTMENT. 





SOLID IRON BASE. 





NICKEL-PLATED GONG. 


BALL ELECTRIC LIGHT CO., | 
18 Cortlandt St.. N. Y. City. | Can be Adjusted before or after 


THE ARMINGTON& SIMS) *"""""" 
AUTOMATIC CUT-OFF ENGINE. 


FOR ALL PURPOSES WHERE PCWER IS REQUIRED. | 
CLOSE REGULATION, | Neat, Reliable and Substantial. 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, — 
MODERATE PRICE. 
OVER 2,500 ENCINES IN USE. For Prices, see our Catalogue, 
SEND FOR CIRCULAR. 


<< 
GAN ELECTRICAL DIRECTORY FoR 1889 


AMER 
PRICE, #5.00. 


in The best and most permanent medium for advertisers in the electrical 
eld. 

The work reaches every electric light and power company in the coun- 
try, besides telegraph and telephone companies. 

This year’s issue enlarged and improved. 

Lists and reports of electric light and power companies, reports of 
National] Electric Light Association, useful tables, etc., etc. 

Send orders for copies of book, and for advertising space to STAR | 
IRON TOWER CO., Publishers of 


American Electrical Directory, Fort Wayne, -Ind. 


FACTORY: 
Oth Ave. & 27th St., New York City. 





Working Parts Oompletely 
Protected. 














SECTIONAL VIEW SHOWING WORKING PARTS. 








Chas. M. Wilkins, 


TRADING AS 


PARTRIGK & GARTER, 


Manufacturers of and Dealers in Every Description of 


ELECTRICAL SUPPLIES. 


SOLE PROPRIETORS OF THE 


PATENT NEEDLE ANNUNCIATORS. 
114 South Second Street, PHILADELPHIA, PA. 


ESTABLISHED 1867. 


Franklin 8. Carter, E. Ward Wilkins, 





KHE NATIONAL CARBON CO.” 
CLEVELAND, OHIO. 


MANUFACTURERS OF ==> 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 





























Se 





, 


Zi 
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THE EDDY ELECTRIC.W’F’C CO. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC M'F’G CO.;:. WINDSOR, CONN. 


- WEW YORK, 33 Church St., BOSTON, 11! Arch St., PHILADELPHIA, 506 Commerce St., 
CHICAGO, 42 La Salle St., KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 





















. SHAD pe 
= RICH CUT, opAL 


THE 
| : ED YSTEM 
Americal Hell Telenhone Compal, = r sien 


95 MILK ST., BOSTON, MASS. 





Motors, 








This Company owns the Letters Patent granted Batter rl . S, 
to Alexander Graham Bell, March ‘7th, 1876, No. | 
174,465, and January 30, 1877, No. 186,787. - | 


The Transmission of Speech by all known forms | 


ofELECTRICSPEAKINGTELEPHONESinfringes | Complete Electric Light# Power Plants 


the right secured.to this Company by the above | 





patents, and brag es me hfe = user oftele- cms FOR: cm 
h t furni } 
Wsealthie for snchumaaussantatnesensr | Towns, Offices, Residences, Factories, Theatres, Bie. 


quences thereof and liable to suit therefor. 


WwW aa é T E i For the Electrical Review’s Ne - Street Cars Equipped == 











ag ee of all Electrical and Sc 
nge Books 


io Fans mow. Suw zon= _—— For Electric Propulsion. 
THAGKARA MANUFACTURING CO., The oldest and most experienced nate in the world. | 











DESICNERS AND MAKERS OF 


GAS, ELEGTRIG o COMBIAATION FIXTURES The Electro-Dynamic Co. 


For any Incandescent System. OF PHILADELPHIA, 


P hi i | a d el phi i a, Pa. ‘| Main te orca Sronh ac) New bist ae 
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i ee ES ES 


WESTINGHOUSE ELECTRIC CD. 


Pittsburgh, Pa. 


- Bistibtin by Alternating Currents, 


205 Gentr al Sta tion Plants, Aggregating a Gapacity of 328.000 16 Gandle Power 
Lamps, Sold to July 1, 1889. 


The ite States Electric Lighting | 


(LEASED AND OPERATED BY THE WESTINGHOUSE ELECTRIC CO. 


' §ALES DEP’T: 120 BROADWAY, NEW YORK. 
COMPLETE ISOLATED PLANTS, 
ARC OR INCANDESCENT. 
UNSURPASSED FOR DESIGN, 
CONSTRUCTION AND EFFICIENCY. 


+ ESTIMATES FURNISHED # 








































SAWYER: MAN ELECTRIC COMPANY, 


(LEASED AND OPERATED BY THE WESTINGHOUSE ELECTRIC CO.) 


No. 510 WEST 23d STREET, NEW YORK. 


INCANDESCENT ELECTRIC LAMPS AND saison 


FOR ELECTRIC LIGHTING. 


Electric and Combination Fixtures. : 
CORRESPONDENCE WITH DEALERS INVITED. 
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EDISON AUTOMATIC DYNAMOS 
GIVE ABSOLUTELY PERFECT REGULATION. 


Recent tests of four Edison Automatic Dynamos in multiple arc show con- 
stant pressure @f the lamps with‘load varying from no load to-full load, without any 
{justment of brushes, regulators, or any parts whatever. ~ . 
' Specially adapted for lighting Theatres, Hotels, Asylums, Stores, etc. 
Among the plants in which the’ Edison ~Automatic Dynamos have been 
talled may be mentioned the following : 
Drexel Building, Philadelphia, 2,000 lights. 
Barnes, Hengerer & Co., Buffalo, 1,600 lights. 
Star Theatre, Buffalo, 800 lights. 7 
National Theatre, Philadelphia, 1,000 lights. - 
United States Gunboat Yorktown,” Cruisers Balti- 
more’’ and‘ Charleston,’’ and Steamer ‘* Pensacola,’ and 
1, number of other plants. 
Edison Automatic Dynamos are now being installed as follows: 
New Depot of the Central Railroad of New Jersey, at 
jersey City, 2,000 lights. 
Steamer “‘ Puritan,”’ of the Fall River Line, 1 ,600-lights. 


end for Circulars on any class of isolated or Centra/ Station Lighting. Estimates and 
Specifications Promptly Furnished. 


THE EDISON UNITED MANUFACTURING COMPANY, 


e@S Fifth Awenue, New Work. 


NEW HAVEN CLOCK C0, 


29 Murray Street, New York. 


MANUFACTURERS OF AND DEALERS IN 


Electrical Supplies, 


Rells, Wire, Relays, Keys, Sounders, 


— AND — 


*{ EVERYTHING ELECTRICAL. be 


SEND FOR CATALOGUE ILLUSTRATED IN COLORS. 

















J-ELLIOTT SHAWS 








POND ENGINEERING CoO., 


ENCINEERS AND CONTRACTORS. 

Complete Steam Plants for Electric- ht and Power. 
ngines, Boilers, Furnecss, Grae Heaters, ——. Piece, Foe Sam. Belting, etc., designed 
ur Extended Experience Enables us to Guarantee Satisfaction, Send for New Illustrated Pamphlet. 

ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 





Weitmyer Patent Furnace, 
‘MANUFACTURED AND SOLD BY ; ; . 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 


. PA. 





rss 
t 
et! pict 


IDE AUTOMATIC ENGINE, PORTABLE & TRACTION ENGINES 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


Now York Office, Messrs; & Kimball, 17 Dey Street. : 
New Hegland Office, Menve. dona Pest, doe’ On 10 Kilby Bt., Boston, 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


| AGENTS : / 


‘ue ItsuRTS sTREET, 


THE E.S.GREELEY & CO., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 
Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting. ~ 


Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete. 


‘ELECTRICAL INSTRUMENT MAKING 
FOR AMATEURS. 


A PRACTICAL HAND BOOK, 
BY 
S. R. BOTTONE. 
39 Illustrations. 








J. E. JEFFORDS & 60., 
Manufacturers to the Trade. . 
PoRovues crtitsSs 
ore Description, Made to Order. 
25 years’ in this ch of the business. 
2716 to 2788 Salmon St., Philadelphia, Pa. 


Price, $1 20 








Double Cylinder Law Battery. 


THE STANDARD FOR ALL OPEN CIRCUIT WORK. 


Its NINTH YEAR. 

















The Negative Element has 147 square inches of surface which is more than double the surface 
found in.any other! The Cell contains 21¢ pints of solution which is nearly 
double that in any other cell ! 





No Running Over or Greep- 
ing of Salts. 


No Evaporation. 

No Corrosion. 

No aypewel of Negative 
lement. 

Requiring no Care. 


Costing nothing for_Renew- 
als except for Zinc and 

Solution (a trifle) in 
from two to four years. 


White Flint Glass Jar. 
Black Rubberoid Cover. 
Lock Seal Top. 

Pure Zinc. 

Pure Sal Ammoniac. 
Fewest Parts. 











44 ins owns, 73% ins. high. 


Success is Evidence of Merit. The Law Battery the Standard for all Open Circuit 
Work. The Cheapest Battery*on the Market, and the Best. 
The Law Battery is kept in Stock and for Sale by all Reliable Supply Houses. 





QO. L. HENZEL, San Francisco, Cal., for Pacific Coast, 
HIBBARD ELECTRIC M’FCQ & SUPPLY CO., Montreal, for Canada. 
CHAS. A. STRELINCER & CO., Detroit, Mich., for Detroit. 





The Law Telephone Co., Sole Makers, 


Naw TORE: 


FRICTION 
CLUTCH PULLEYS 


— AND — 


A GUT-OFF COUPLINGS. 


They are now oe Se heaviest and 
most satisfactory w in the 


Electrical Light Plants. 

Saw Mills. 

Flour Mills. 

Elevators and 

Packing Houses in the Country. 


Split Clutch Couplings and Pulleys a Specialty. 


POWER PLANTS 
Designed and Completely Equipped 


ECLIPSE WIND ENGINE CO. 


BELOIT, wis. 














WESTERN OFFICE. MESSRS ENGLISH, MORSE -& CO., KANSAS CITY, M0. 





Send for 


July, 1 Catalogue, and see 
where > by abe they are used, 
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The Julien Electric Company, 
STORAGE BATTERIES FOR LIGHT AND STATIONARY POWER. 


THE JULIEN ELECTRIC TRACTION COMPANY, 
ELEGTRIG TRACTION BY STORAGE BATTERIES, 


Offices, 120 BROADWAY, NEW. WORE. 
__ TERRITORY _FOR_SALE_ON_FAVORABLE_TERMS, 


DR. GASSNER’S DRY BATTERY 


GREAT AND MERITED SUCCESS. 


ADVANTACES OVER WET BATTERIES: 


Longer Length of Life. No Glass, consequently no Breakage. Easier and more Convenient 
to Handle. High or Low Temperature does not affect them. Invaluable 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 


HIGHEST TESTIMONIALS. : WRITE FOR CIRCULAR. 


FOR SALE AT A. SCHOVERLINCG, 


The Western Electric Co., Chicago, fil. . 
and California Electrical Works, San Francisco, Cal: ; « 111 CHAMBERS STREET, N, Y. 















































_.» WITALIS HIMMER, Manager. 


Shultz Belting Company, [ FUEPARGIEE EO OF ' EANGRAVING, 








UFACTURER 


SHULTZ PATENT FULLED LEATHER BELTING AND. LACE LEATHER. 
Office and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Bel is made of leather tanned on the surface only; the interior (which is the fiber ana 
ngth of t oe nee) is not sonnet but rawhide — ay softened by our patent process. Our Belting 


ne more the better, transmits wer than pay other, and is the o: rfect 
mare, Blab LIGHT BELT MADE.” Agents in all cities, Send for trial be — 


PATENTS. 


























| | "Senp For ss ea ELECTRICAL ENGRAVING, 
Electrical Review Patent Bureau | OF CaTaocue & © FUE Vs 





Conducts a general business in the preparation and 
prosecution of Applications for Patents, in the United 
States and all Foreign Countries. All business carefully puuuann NoW- ‘acer WATCHES. 
and promptly attended to in the matter of Reissues, 

Caveats, Trade Marks, Labels, Design Patents, Copyrights. 

SPECIAL SEARCHES made to determine the question 





of novelty or infringement. SEE THAT 
ELECTRICAL PATENTS A SPECIAL FEATURE. all| AVOID “Paillard’s Patent” 
~usiness receives the direct personal supervision of the 
Manager, whose fourteen years’ experience as Patent “~ WF 
Attorney, and seven years as Practical Electrician, in- ALL Balance 
sures thorough and satisfactory work. —AND— 
All communications are strictly confidential, and in- Spring” 


ventors may address us with entire freedom. : 

Our charges will always be as moderate as first-class IMITATIONS. 
work will permit and commensurate with tho amount of 
work to be done. 


Is engraved on each movement 





: 18 size full plate movement. 
PaAaarene, These Movements are of American Manufacture, and are the only American Movements 


Electric al Review Patent Bur e au, made containing the Celebrated Paillard Inventions. 


13 PARK ROW,.N.Y. -'T. J. McTIGHE, Manager | The Best American Non-Magnetic Watch. 


The National Feed-Water Heater, 


Ove? 800,000 Horse Power in use in the United: §tates. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 
PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 























SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


THE NATIONAL PIPE BENDING CO., 


84 River Street, New Haven, Conn.- 
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JOHN A. ROEBLING’S SONS CO. 


MANUFACTURERS OF 


Underwriters, Weatherproof, 
(ffice and Annunciator Wire. 


=MAGCNET WIRE 


AND ALL OTHER KINDS OF . 
. . r 
Insulated Electric Wires and (lables 
; . 


Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


Iron, Steel, Copper and Galvanized Wire Rope. 
JONN A. ROEBLING’S SONS GO., 


NEW YORK OFFICE AND WAREHOUSE, 117 & 119 LIBERTY ST., 
HH. L. SHIPPY, Secretary. 














San Francisco Office & Warerooms 
8 California St. 
S.V. Mooney, Manager. 


WORKS: 


ae ete Xs TRE“ITON, N. J.’ 


Geo. C. Bailey, Manager. | 


Chicago Ofice & Warerooms, | 








EXTRACT FROM THE REPORT 


ange OP 


DR. SCHUYLER S. WHEELER, 


ome OM me 


[Jnderground re [ight Wires in ew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits, 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. ‘The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This hae has been in continuous use 
for two moaths, camming a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps’ 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 
THE CELEBRATED 























ELECTRICAL COMPOUNDS. 


TNE STANDARD PAINT GO., 
59 Maiden Lane, N. Y. 


RALPH L. SHAINWALD, ’President. 


The cable is a B/SHOP GUTTA. 





‘ 
? " 








EICKEMEYER DYNAMOS 
_ AND ELECTRIC MOTORS. 


«United States Patents, Feb. 22, (887; Feb. 14; 1888.) 











ot & Complete. 
Combine the Simplest Construction and Highest Efficiency yet 
obtained in Dynamo-Electrical Apparatus. 


PERFECT ELECTRICAL BALANCE IN ARMATURE COILS. 
RADIATION, OF FIELD MACNETISM. 





No 





There being no magnetism apparent at any exposed surface of the 
machine, all the lines of force are concentrated within the machine and 
pass through the armature. 


NO SPARKINC AT THE COMMUTATOR. 





Machine with one side and half the field coils removed, showing the inside 
arrangement of armature and coils. 


These machines, in ail sizes, and of any required capacity, are for 
general sale on their merits TO THE TRADE, to CONTRACTING 
ENCINEERS, to ELECTRIC LICHT AND POWER "COMPANIES, and to 
the public, without restrictions or royalties as to territory or patents. 


LOW PRIGES. GOMPAGT MAGHINES. 








Eickemeyer Dynamo with Brotherhood bene = e directly attached as ‘applied to Electric 
Plant on Steam Yacht ‘‘Lorna. 


SEND FOR DESCRIPTIVE PAMPHLET. 


J. H. BUNNELL & 6O., Sole Ageiits, 


106-108 LIBERTY STREET, N. Y. 








ELECTRICAL REVIE WwW 


THOMSON-HouSTON SYSTEMS 
Incandescent Lighting. 
OUTFITS FOR ISOLATED PLANTS. 


Complete Fquipments for Central Stations. 












































DIRECT CURRENT DYNAMOS. 


Alternating Current Dynamos. 


INCANDESCENT LAMPS. 


—_ 








TRANSFORMERS. METERS. 




















- NECESSARY APPLIANCES 


SSS Fork, & SS 


PEREECT SYSTEM. 








THE THOMSON-HOUSTON ELECTRIC CO., 





889 


} 
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EXGELSIOR ELEGTRIG GO.. 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


+{ FOR “at MOTORS in bo 


WouUND FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 

















ie at i ie 
11 E. ADAMS ST., GHIGAGO. 


SS 


= 
————S= 


OFFIGE, 115 BROADWAY,N.Y. WESTERN OFFIGE, 





'| BENTLEY-KNIGHT ELECTRIC RAILWAY 60,, 





25S & 227 TENTH AWE... NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 





| 


' 





ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every: detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 











Tan BEST 


Disque Leclanche Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST PActiON ALL GIVING ENTIRE SATIS- 


ASK ANY ONE OF THE MANY USERS OF THE SAME. 


THE REASON WHY, is e+ because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 


Porous Cups, 35 cents, Subject to Discount in Quantity. 
on BURSEIE SRI USEAABRY APPR * OF narany O% oun omourre, Ano wave At vey rouno NoTwino fauAt To 


J. H. BUNNELL & GO., 


'- 206 ce 108 Liberty Street, NaIVvv YORE: 
BS Oe ES ‘Send for our Latest Catalogue No. 6, of January, 188s. 
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Fat Wayne Jenney Electric Light Canpay, 


EOrFt'T WAYNE, IND 


The most carefully worked ~@ 
out and Complete Alternating ~ 
System of Electric Lighting in © 
existence. ArmaturesandCon- © 
verters guaranteed. — 12-16 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed. . ali 








MANUFACTURERS 










t SLATTERY [NDUCTION SYSTEM F 


a eeiameaeaund Lighting vo 


AND 


2 Original J enney System 
— ARC LIGHTING. 


me! 


: 4 SSN . 
> ™ ° 54 Vo 
“§ = 
R ‘ Ma 
a : \ + oo .> 
y~ 
: 
} 
» y/ ¥ 
| —, 
| . 
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SOLICITED. 





SLATTERY DYNAMO, LAMP AND CONVERTER. ¢  . JENNEY che tga LAMPS. 


’ MAIN OFFICE AND WORKS, FORT WAYNE, IND. “ 
New York Office, Room 45, 115 Broadway. Me eae ines tat Oe : 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, ‘Besa 
=B.. ADAM SUC’S;s CITY OF ' ME==ICcCo. 


The Perkins Eleciric Lamp Go. 


314 PEARL ST., HARTFORD, CONN. 


MANUFACTURERS OF THE 


Perkins Incandescent Lamps and Sockets. 































Lamps of any Voltage. 
Lamps of any Gandle Power. 
Lamps to Fit any Socket. 








GORRESPONDENGE SOLIGITED. 


Chicago Office: W. G. Halm, 54 Franklin Street. 





